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PREFACE TO SECOND EDITION, 



TYURING the fourteen years which have elapsed since the first 
^ edition appeared, several species have been added to our 
flora, nearly all of these having been discovered by Mr. W. E. 
Nicholson. In the present edition there are alterations in value 
of a few species, some being here treated as synonyms or as 
varieties, while a few which were given as varieties have now been 
accorded specific rank; also several varieties in the former 
edition are now reduced to forms. Few changes in nomenclatuie 
have lii-r-n made and these changes are almost confined to the case 


PREFACE TO FIRST EDITION 


’'pHE want of an illustrated book on our Hepaticae, at a moderate 
cost, has been felt for some time. Pearson’s large work, "The 
Hepaticae of the British Isles,” 1899-1902, which has done so much 
to stimulate interest in the subject, was necessarily published at a 
price beyond the reach of many students. With the exception of 
that book, no illustrated account of our species has appeared 
since Cooke’s “Handbook of British Hepaticae” in 1894. The 
most recent work, Lett’s “List of British Hepatics,” 1902, is 
without illustrations. This country has participated in the 
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greatly increased interest in Hepaticae which has taken place in 
recent years, both on the Continent and in America, and it is 
hoped that the present volume will add to the number of students 
of this subject, as well as be of interest to those more advanced. 
Whatever assistance the book may be to them will be largely 
increased by the excellent and accurate drawings which Mr. 
Jameson undertook to do for me. Exigences of space prevented 
the various parts of the plants being drawn on a uniform scale even 
if it had been desirable in this class of plants which vary so much 
in size, but the figures of the leaf-cells in the foliose species are 
all drawn to one scale. 

Several correspondents have kindly assisted by sending 
specimens. Especially are thanks owing to Mr. D. A. Jones 
(Harlech), and Mr. W. E. Nicholson (Lewes), who have sent to Mr. 
Jameson many living plants for the drawings, and have sent to me 
various specimens, also affording ready assistance in other ways. 

It is difficult to make sufficient acknowledgment of the assist- 
ance which I have received from Mr. Jameson. Not only has he 
read the manuscript during a large part of the progress of the work, 
making many valuable suggestions and criticisms, and assisted 
in revising the proof sheets, but he has taken on his shoulders 
all the trouble connected with passing them through the press, 
and making the Index. 


Invermoidart, 

Acharacle, 
July, 1912. 
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INTRODUCTION. 


THE Hepaticae or Liverworts, which form the lower of the two 
* classes into which it is still generally the custom to divide 

the Bryophyta, have a much greater variety in their 
vegetative organs than have the higher class, the Musci or Mosses. 
They differ from the Musci in having unicellular rhizoids, in having- 
spiral threads (elaters) nearly always mixed with the spores, 
and, to some extent, in their embryogeny ; but otherwise there 
are no characters which are confined to either class alone. There 
are however some general differences, which characterise them 
when taken as a whole, such as the Hepaticae having usually a 
rudimentary and short-lived protonema., the leaves frequently 
bilobed (which never occurs in the Musci) and generally bilateral, 
the areolation mostly hexagonal, the capsule remaining within 
the calyptra until the spores are mature and commonly dehiscing 
by four valves, the peristome being absent and the columella 
nearly always so, and the pedicel of the capsule being hyaline. 
For practical purposes, the bilateral leaves, which are frequently 
lobed and always without a distinct midrib, and the more delicate 
texture of the plant, will suffice for the recognition of the foliose 
Hepaticae, and, as there are no transitional forms between the 
two classes, the beginner will almost at once learn to distinguish 
them with certainty. 

Both classes have a well-defined “alternation of generations/’ 
From the germinating spore arises the green “plant-body” or 
gametophyte, which bears the sexual organs, the antheridia and 
archegonia. This is the sexual generation. The fertilized egg 
within the archegonium gives origin to the sporophyte, or asexual 
generation, and from the spores which this produces the 
gametophyte or sexual generation again arises. The sporophyte, 
the chief function of which (as its name implies) is to produce 
spores, remains in contact with the gametophyte throughout its 
life, and has rarely, in the Hepaticae, any independent power of 
growth. It absorbs nourishment from the gametophyte, usually 
by means of a special absorbing organ, the foot, and lives on it as 
a parasite. The gametophyte is a green plant, capable of leading 
an independent life, and is generally much larger than the 
sporophyte. In the Hepaticae it constitutes the “plant” as 
popularly understood. The sexual organs are frequently absent, 
the plant progagating itself by other means. When present, 
they may be on the same or on different plants. ♦ 
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The student will find a detailed account of the morphology of 
the Hepaticae in works devoted to that branch of the subject. 
Only certain matters, which may help to elucidate the descriptions 
in this book, will be noticed here. 

Vegetative Organs. 

The plant-body, or gametophyte, shows a large amount of 
variability. It ranges from being a flat ribbon-like thallus to 
possessing a cylindrical stem with distinct leaves, while between 
these there are forms which are intermediate in different degrees. 
It is nearly always more or less prostrate, with the two surfaces 
differing from each other, and is thus said to be “dorsi-ventral.” 
On the ventral side there are unicellular rhizoids, which are absent 
only in a very few species. In size the gametophyte varies from 
being several centimetres long to being almost invisible to the 
naked eye. 

The popular division of the Hepaticae into thallose (or 
frondose) and leafy forms, though not exact, assists the student in 
understanding their general appearance. Taken in this sense, the 
thallose species comprise those which consist of a thallus without 
any indication of leaves, as well as those in which the gametophyte, 
while appearing to be a thallus, is in fact only an expanded axis 
with lateral appendages, arising in the same regular manner as 
leaves, and which are in reality leaves. 

The thallus varies greatly in its internal structure. It is 
sometimes composed of differentiated layers of tissue of various 
degrees of complexity, or it may consist of cells which are uniform 
throughout. 

The gametophyte presents the following modifications in the 
different orders and families of the Hepaticae. 

The M archantiales are composed of species which have a 
complex internal structure of the thallus. There is a lower com- 
pact, colourless zone of parenchymatose cells without chlorophyll 
or nearly so, and an upper zone of chlorophvllose filament ose 
tissue. Between the filaments are narrow air-spaces, or in some 
species large air-chambers. The under surface is attached to the 
■soil by unicellular “smooth” rhizoids, and on each side of the thick™ 
est part of the thallus there is a longitudinal row of scales. In 
addition to the smooth rhizoids there are other rhizoids which 
„ av f peg-like papillae projecting into their inner surface ; these 
tuberculate” rhizoids arise in bundles, and lie in the axils of the 
ventral scales which protect them ; they have free ends and serve 
for the conduction and storage of water. The degree of internal 
fonns 611 ^ 1 ^ 1011 ^-thallus var * es f rom the lower to the higher 

u^ ^ lcc Jf ceae laave the least amount of elaboration of the 
thallus. In the typical species (Euriccia) the compact tissue is 
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composed of some layers of colourless cells; above this the 
chlorophyll-bearing layer is composed of closely set filaments 
consisting of a single row of cells, between which lie narrow air- 
spaces [' ! T1. 2, 4, 5.]. The uppermost cells of each filament 
become enlarged to form a continuous layer, which is the dorsal 
epidermis. The ventral scales are originally in one row on the 
middle of the lower surface, but by the expansion of the growing 
th alius they become split into two rows, one on each side of the 
median line. They generally soon wither and may only be seen 
close to the apex, protecting the growing point, but in some 
xerophytic species they are permanent, and assist in preventing 
evaporation from the thallus. In the subgenus Ricciella t he air- 
spaces become much enlarged, owing to the expansion of the older 
parts of the thallus. If the dorsal layer increases proportionally 
with, the lower layers, it forms a continuous epidermis as in R. 
fit iiians [15. 2.J, but if it does not, the epidermis ruptures and leaves 
open cavities as in R. crystallina [13. 2.]. In Ricciocarpus natans 
the thallus consists almost wholly of air-chambers which are 
separated from each other by partitions which are one cell thick 
[16. 3.]. 1 he uppermost chambers open on the dorsal surface by 

pores in this genus. 

The Marchantiaceae have a more highly developed thallus, and 
shew various degrees of this development in the different genera. 
They nearly always have a single layer of definite air-chambers, 
the floor of these being sharply defined from the colourless sub- 
jacent tissue, and having filaments of assimilative tissue arising 
from it which have free ends [19. 3.]. The filaments which bound 
the chambers are usually attached above, to the dorsal epidermis, 
as well as below, forming a network which can usually be distin- 
guished on its upper surface. The chambers open through the 
epidermis by means of pores, each pore occupying the centre of 
one of the meshes of the network referred to above, and being 
surrounded by concentric rings of guard-cells. The guard-cells 
either form a layer continuous with, and more or less in the same 
plane as the dorsal epidermis, with a single central opening, the 
pores in this case being “simple” [19. 2, 3.] ; or they form a 
cylinder composed of four or five lings of superimposed cells more 
or less at right angles to the epidermis, and with an opening above 
and below, these being named “compound” or “barrel-shaped” 
[22. 3, 4.]. In Reboulia , air-chambers of the primary layer enlarge 
and become divided by thin walls, forming a network of chambers 
somewhat resembling those of Ricciocarpus natans ; in this case 
the green tissue is not so sharply defined from the compact 


* In these references to the figures in the text, the number in heavy type 
is that of the species illustrated, those in lighter type referring to the separate | 

figures in the illustration. The figures on the additional plate are referred to 
as A. 3, A. 2, etc. 
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colourless zone. The ventral scales originate usually in two rows 
in the M arch anti aceae, and not by the splitting of a single median 
row as in the Ricci aceae ; they are generally persistent, and differ 
in shape in the various genera. The papillae of the tuberculate 
rhizoids are also longer than in the Ricciaceae. Oil-bodies and 
mucilage cells are found in the compact tissue of most species, 
and occasionally a mycorhizal zone. Rarely elongated fibrous 
cells are also present, as in Preissia. 

The J linger manni ales contain both thallose and leafy forms. 
In the former the thallus is composed of nearly uniform cells, is 
without air-chambers or pores, and tuberculate rhizoids are 
absent. The Anacrogynae are mostly thallose and dorsi-ventral, 
but many of the genera show indications of leaves in different 
degrees, while a few genera have the leaves and stem-axis sharply 
separated. Aneura, Metzgeria, Pellia and Moerckia show no 
sign of any indication of leaves, while Blasia has the thallus divided 
into lateral lobes which originate in the same manner as leaves, 
and are in reality leaves, though the term “thallus-lobes” is gener- 
ally applied to them. In Petalophyllum the leaves are arranged 
in vertical laminae on the expanded midrib, while in Fossombronia 
the leaves are generally, though not always, sharply separated from 
the midrib. Haplomitrium differs from the other genera in several 
ways, as it also does from all other Hepaticae. The plant is not 
dorsi-ventral, the stems being erect with spirally arranged leaves ; 
the stems arise from a branched rhizome-like basal portion, and 
rhizoids are absent. 

Of the entirely thallose genera, Metzgeria has a sharply 
separated midrib and one-layered wings ; Moerckia has a broad 
midrib not so sharply defined. In this last genus the thallus is 
not always entirely composed of parenchyma, there being some- 
times two lateral strands of elongated, lignified cells in the midrib. 
In Pallavicinia there is a central strand of more fully developed 
lignified cells [34. 2, 4.]. These cells act as conducting tissue for 
water. 

The thallus of the Sphaero carp ales agrees with that of the 
Anacrogynae in being without air-chambers or tuberculate rhizoids. 
Our species of Sphaerocarpos have a simple thallus with a broad, 
indefinite midrib, passing into lateral wings of one layer of cells! 
Geoth alius has a definite axis and leaves, while Riella has a mem- 
braneous expansion of the wings on the dorsal surface of the midrib, 
and a row of leaves on both sides at the base of this expansion. 

The Acrogynae form the great majority of the Hepaticae. 
ls always divided into a distinct stem with leaves in 
the Huropean species, although in a few exotic species there is a 
n, thallus but even in this case the branches bearing the sexual 
l^j i organs have a distinct stem and leaves. 
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The stems of the Acrogynae are composed of uniform tissue. 
The cells are generally smaller and with more thickened walls 
towards the periphery than in the centre, but this character varies, 
and is occasionally of service in distinguishing the species. On the » 
ventral side there are nearly always smooth rhizoids which attach 
the plant to the substratum, and which also absorb water and 
salts, but in the genus Radula the rhizoids are attached to the posti- 
C a! lobe of the leaves ; the rhizoids are frequently branched at the 
end, especially in epiphytic species where they only act as organs 
of attachment, and they very frequently spread out into a disk ; 
they are most commonly colourless, but in some species are 
reddish. 

The leaves are normally arranged alternately in a row on 
each side of the stem, giving the plant a flattened appearance, 
with frequently a third row of smaller leaves on the ventral side 
(underleaves) . There is a great diversity in the shape of the leaves ; 
they may be entire, or lobed, the margins being variously dentate 
or ciliate, or they may be divided almost to the base. The lateral 
leaves may lie nearly in the same plane or they may be complicate - 
bilobed , i.e., the lobes will be folded, each with a separate attach- 
ment to the stem. In the former case there are two distinct 
methods of arrangement, viz., either the lower border of the leaf 
lies in front of the stem and covers the upper border of the next 
leaf immediately below it on the same side, as in Plagiockila, such 
leaves being named succubous [A. 9, 10, 11.], or the upper border of 
the leaf lies in front of the stem (in this case being nearest the apex 
of the stem) and overlaps the lower border of the next leaf im- 
mediately above it on the same side, as in Calypogeia, such leaves 
being incubous [A. 14, 16.]. These two arrangements are of much 
importance, and may be uniform through a genus, but are not 
always so. In the complicate-bilobed leaves the lobes may be 
equal in size and transversely inserted, as in Marsupella, but 
they are more frequently unequal ; in the latter case, the dorsal 
lobe may be the smaller, as in most species of Scapania, the leaf 
arrangement being succubous [A. 23.], or the dorsal lobe may 
be larger, as in Radula, the arrangement being incubous [247. 2.]. 
The leaves of Hepaticae are originally inserted transversely on 
the stem, but, by the unequal growth of the latter, they become 
oblique in most cases. The third row of leaves, the underleaves, 
are turned away from the light, and are in most cases much smaller 
and of a different shape from the lateral leaves. In a few species 
with erect stems, they are almost as large as the leaves, and 
occasionally of nearly the same form, and 'Where the stem is pros- 
trate in its lower part and almost without underleaves, but erect 
towards the apex, they may be large and conspicuous in the erect 
position. In some genera various developments take place in 
the lateral leaves and even sometimes in the underleaves, for the 
storage of water. 
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The leaves are composed of parenchymatous cells without a 
distinct midrib, though in a few forms, as in Diplophyllum albicans, 
there is a median band of elongated cells, which serve for the 
conduction of water as shown by Tansley. The leaf-cells are 
nearty always in one layer, but are occasionally in two or more 
layers near the base. They vary from being roundish or polygonal 
to rectangular, and their walls may be thin or more or less thicken- 
ed. This thickening may be equal round the cell or may only be 
found at the angles, and in a few cases there are intermediate 
thickenings between the angles. When the cells are more or less 
rounded off at the angles, the triangular thickened space between 
the cells is named a trigone. The trigones may be small, with 
concave boundaries [A. 2S.], or they may be much enlarged, 
their boundaries becoming convex and projecting into the cell- 
cavity [A. 29, 30]. In the growing cells the walls are thin, so 
that only mature cells may show these characters. The outer 
wall of the cells on both surfaces passes gradually into a hyaline 
layer, the cuticle, which may be smooth, or verruculose [A. 27.], 
the verrucae being round to linear-oblong, or papillose ]'A. 26]. 
The cells contain many chloroplasts, and usually also oil-bodies, 
which vary in number and size and contain oil, a proteid substance, 
and water in the form of an emulsion. 


The methods of branching of the stem in the Acrogynae are 
important. ^ There are two principal forms, terminal or "end- 
branching, and intercalary. In order to understand the nature 
of the former it must be explained that the growing-point of the 
stem is a cell in the form of a pyramid, from which three segments 
are cut off. The two lateral segments go to form the leaves, after 
a part has been cut off for the construction of the stem, for which 
purpose each segment divides into a dorsal and a ventral cell. 
When a branch arises, it may be at the expense of the whole of 
t e \entral cell, or of only a part. In the former case the dorsal 
z? 77 ° n * °* ^joining the branch is developed, as in 

rntllania, or, where the leaf has normally more than two lobes, 
as m the subgenus Eulepidozia, only a part is developed. In 
other cases, however, where, as in Radula, the whole of the ventral 
cell is not used up for the branch both lobes of the adjoining leaf 
are developed, though the ventral lobe may be diminished in 
*M e ' ,?^ anS has recently shown that in the subgenus 
Micro lepidozia it is the dorsal half of the lateral segment which is 
used up for the branch, and notes that in this case the incomplete 
leaf is placed on the ventral side of the base of the branch. As 
thus end-branchmg takes place at the expense, wholly or partly, 
of one of the leaf-lobes, it is always lateral and never axillary. 
Intercalary branching in the Acrogynae is usually ventral The 
branch sometimes arises from a superficial cell of the stem but is 
much more commonly endogenous. In the latter case the apical 
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cell of the branch does not grow out at once as do lateral branches, 
but becomes covered with overlying cells which form a dome- 
shaped sheath through which it breaks later. Intercalary 
branching is characteristic of the flagella of Bazzania, and is also 
seen in most of the branches of Cephalozia and a few other genera. 

The Anthoceroiales are composed of thallose species which 
never have a distinct stem and leaves, and the midrib is rarel} 7 
sharply defined from the lamina. The thallus of Anthoceros is 
several layers of cells thick in the middle, and usually thins out 
gradually to a one-stratose margin. It is formed of almost 
uniform tissue and without a special epidermis ; in some species 
there are large intercellular spaces, or lacunae, which contain 
mucilage. Besides these lacunae there are cavities containing 
mucilage and Nostoc colonies, which open on the underside of the 
thallus by a stoma-like slit ; they form small dark bluish-green 
round masses and can frequently be seen with the naked eye.- 
The structure of the chloroplasts is peculiar and is not found 
elsewhere among the Bryophytes. In nearly every cell there is 
one large chloroplast, as in many of the green Algae ; it is usually 
flattened, and is oval or roundish, with a nucleus. The thallus 
generally divides repeatedly in an irregularly dichotomous manner, 
forming a more or less complete rosette, and there are occasionally 
leaf-like outgrowths on the dorsal surface. On the ventral 
surface there are smooth rhizoids which attach the plant to the 
soil, and in some species there are tubers, especially where the 
plant occurs in dry situations. 

Reproductive Organs. 

The reproductive organs of the Hepaticae are the antheridia 
or male, and the archegonia or female organs. The avihericlmm is 
generally spherical, or between this and oblong, and has a pedicel 
of about, its own length or slightly longer or shorter. It consists 
of a wall composed of a single layer of cells investing a mass of 
sperm-cells, the mother cells of the spermatozoids, or antherozoids 
as they are sometimes named. The wall contains chlorophyll 
and is generally green, but may show a yellowish pigmentation 
when ripe. The wall, especially at its apex, and the mother-cells, 
become mucilaginous at maturity, and by the absorption of water 
the pressure increases until it ruptures the wall or throws oh the 
apical cells, thus allowing the spermatozoids to escape. This 
may take place gradually, or sometimes in the Marchantiaceae 
by explosive discharges, as shown, by Cavers. The full-grown 
spermatozoid has a slender, twisted, thread-like body, usually 
showing about two spirals ; it has two cilia at the forward end, 
and a small vesicle, which is the remains of the mother-cell but 
which often becomes detached, at the hinder end. The spermato- 
.zoid can move only in the presence of water by means of the cilia. 
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The antheridium may be single or there may be several together ; 
they are most frequently accompanied by small leaf-like or hair- 
like organs, named paraphyses. 

The archegonium is a flask-shaped body, with a neck composed 
of a layer of cells which encloses a canal, and a venter which 
contains the egg-cell. When water is absorbed the canal-cells 
become mucilaginous, and excrete the mucilage, which apparently 
has a power of attraction for the spermatozoids ; these pass down 
the canal, and one of them penetrates the egg-cell, fertilization 
being ‘ thus effected, the others dying. The archegonia usually 
occur in groups, seldom singly, and generally only one is fertilized, 
but even if more are fertilized, it is rarely that more than one 
comes to maturity. The egg-cell on fertilization begins to develop 
into the sporophyte. It undergoes division, but not on the same 
plan in all the orders. With the exception of the Ricciaceae , the 
lowest part of the embryo develops into an absorbent organ, the 
foot , and the upper parts form the capsule, with usually a pedicel. 
While this cell-division is taking place, the cells of the wall of the 
venter , or lower portion of the embryo, also undergo division 
and develop into a protective covering, the calyptra, for the young 
sporophyte. In a few genera this protection is effected by other 
means, and a calyptra, in this limited sense, is not found. 

The capsule or sporogonium remains inside the calyptra until 
it is matured When favourable circumstances occur, the pedicel 
quickly lengthens by an elongation of its cells, causing the capsule 
nearly always to break through the calyptra, the latter remaining 
attached at the base of the pedicel. Further protection is gener- 
ally given to the sporophyte by outgrowths either from the thallus 
or from the leafy stem. The capsule-wall is composed of one to 
several layers of cells, and within this is a mass of cells, some or 
rarely all of which produce spores', while others are sterile and these 
either remain as nutritive cells for the spores or, more commonly, 
some of them become elongated and have spiral thickened bands ; 
these elongated cells are named elaters , and usually serve for the 
ejection of the spores from the capsule. The spores are more or 
less tetrahedral and are unicellular. They have two or three 
coats, the outer being usually thickened. The ripe capsule opens 
m various ways, either irregularly, or by the dehiscence of an 
apical cap, or most commonly by four valves. 

The spore upon germination gives rise to a pro-embryo or 
protonema which is usually short-lived. It may be in the form 
of an unbranched filament or germ-tube, the terminal cell of which 
gives rise to the young plant, , or the filaments may be branched. 

In some cases the germ-tube is suppressed, and the protonema is 
in the form of a discoid cell-surface or a solid mass of cells. In the 
latter case, in the genus Pellia , this mass is formed within the 
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capsule, and is mentioned in descriptions of the genus as a multi- 
cellular spore. 

In the Sphaerocarpaceae each antheridium and archegonium 
has a special envelope which is formed from the thallus. The 
capsule contains nutritive cells and spores, but is without elaters ; 
it grows faster than the calyptra and breaks through it before 
maturity. The spores are set free through decay of the wall, 
which is composed of one layer of cells without fibrous thickenings. 
In Sphaerocarpos the spores very frequently remain in tetrads, 
and it has been shown that commonly two of the spdres of each 
tetrad form male plants and the other two form female plants. 

In the Ricciaceae the antheridia and archegonia are sunk 
in the thallus, only the upper part of the neck of the archegonium 
being above the surface. The walls of the cavities which contain 
the antheridia are extended into a tubular neck, which reaches 
more or less above the surface. The capsule-wall is composed of 
one layer of cells, and absorbs nourishment throughout its whole 
surface, an absorbent foot being absent. The capsule only con- 
tains spores, these being comparatively few and large. The wall 
becomes disorganised, and the spores lie free in the calyptra until 
they escape through its decay and that of the thallus. 

The Marchaniiaceae have the antheridia and archegonia in 
groups,, the single-layered capsule-w r all has frequently fibrous 
thickenings, and elaters are nearly always present. In the 
T argionioideae , which differ considerably from the others, the male 
branches arise from the side of the midrib underneath, and have 
an expanded terminal disk, on the upper surface of which are small 
eminences, each with a canal leading to the pit which contains 
an antheridium. The archegonia are situated just behind the 
apex of the thallus, and are in two rows ; from the base of each 
row a sheath arises and forms an envelope round the group, the 
two edges becoming interlocked. When the pedicel of’ the 
capsule enlarges it causes the capsule to burst the sheath open at 
the edges, and the capsule itself dehisces by its upper part being 
detached. 

The archegonia of the Marchaniioideae are borne on receptacles 
named carpocephala. These are outgrowths from the thallus, 
and . consist of a cylindrical stalk and an expanded terminal 
portion. In course of time the archegonia become seated on the 
under surface of the terminal portion, and the stalk elongates. 
In most of the species there are one or more frequently two rhizoid- 
furrows on the stalk. They are grooves for the " reception of 
tubercular rhizoids which arise from the receptacle and are con- 
tinued into the ventral groove of the thallus. In some genera,* 
an envelope named the pseudoperianth is formed outside the 
calyptra for the protection of the archegonia. The antheridia 
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are also collected on a receptacle which is generally stalked. 
They remain on the dorsal surface, and are not displaced to the 
ventral surface as in the case of the archegoma. Both the male 
and the female receptacles have generally well marked air- 
chambers which open on the surface, most commonly with barrel- 
shaped pores. 

The archegonia of the J ungermanniales are never borne on a 
peduncled receptacle. This order is generally divided, according 
to the different portion of the archegonia, into the Anacrogynae 
and the Acrogynae. In the former the archegonia ate seated on 
the dorsal surface of the thallus or stem [A. 7.], so that the apical 
growth is not arrested. In the Acrogynae the archegonia are 
seated at the apex of the stem or branches [A. 1, 2, 3.], and as 
the apical cell is used up in the formation of the archegonia, the 
terminal growth is arrested. The two groups, however, are not 
sharply defined by this distinction; in Calobryum, one of the 
genera of the Hapiornitrioideae, the archegonia are situated at the 
apex of the stem and the terminal growth is not arrested. Cavers, 
in fact, has given up this division of the J ungerman niales . in his 
classification of the Brvophyta. He says in his Inter-Relationship 
of the Bryophyta that “we find among the Anacrogynae a series 
of types in which the development of the archegonia becomes, as 
it were, shifted nearer and nearer to the apex.” 

The Anacrogynae have the sexual organs sometimes developed 
on special branches, as in Aneura , where they are lateral, and in 
Meizgeria, where they are ventral. The archegonia are generally 
surrounded by an envelope which arises from the thallus, and which 
is of a different form in the various genera or even in the different 
species. This involucre is usually single and immediately 
surrounds the calyptra, but in some cases, as in Moerckia , an 
inner protective envelope, the pseudo -perianth, also arises from 
the thallus, while in some others, as in Fossombronia , the young 
leaves generally protect the archegonia, and after fertilization a 
pseudoperianth is formed. In Haplomilrium there is no pseudo- 
perianth, the protection being effected by a large calyptra. The 
capsule-wall has more than one layer of cells, the inner layer 
having usually transverse thickenings, except in the 
Hapiornitrioideae, where the wall has only one layer of cells and the 
thickenings are longitudinal. In a few genera there are elater- 
bearers or elaterphores as well as the free elaters. A mass of 
tissue just within the capsule-wall and continuous with it becomes 
sterilized and forms elater-like cells. These “fixed elaters” or 
elater-bearers are either in a tuft at the base of the capsule, 
as in P cilia, or they are at the apex, as in Aneura and Meizgeria , 
where they separate into four tufts and remain attached to the 
apex of the valves on dehiscence. They assist in the dispersal of 
the spores. A few fixed elaters also occur in some other genera. 
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The antheridia are arranged either in groups, generally in two 
rows, and usually protected by a scale-like covering, or they are 
irregularly scattered as in Pellia, where they are sunk in cavities 
on the dorsal surface of the thallus, and in Fossombronia , where 
they lie on the stem close to the base of the leaves, and are either 
naked or protected by a scale. 

The archegonia, with the calyptra, are protected in the 
Acrogynae by more or less modified leaves, the bracts , and nearly 
always also by modified underleaves, the bracteoles [A. 1.]. The 
bracteoles are usually present whether there are underleaves on 
the stem or not, but in some genera they are absent ; they are 
larger than the stem underleaves, being sometimes nearly as large 
as the bracts, to which they are frequently joined at the base on 
one or both sides. In some cases they are joined to the bracts 
for a considerable distance, forming an excipulus. The bracts 
are generally larger than the leaves and have a tendency to be 
more lobed, and with the margins more strongly armed in the 
dentate species ; they never develop special structures such as 
water-sacs. The bracts and bracteole form the exterior involucre, 
the uppermost pair of bracts being the involucral bracts, the lower 
pair or more being the subinvolucral bracts or leaves. In most 
cases a special protective envelope arises within this involucre 
during the development of the archegonia. It commences as 
an annular ring at their base, and grows into a tubular sheath 
which is open at the apex, 'forming an inner involucre. It is 
named the perianth [A. 1, 2.], and although its production is 
generally independent of the archegonia being fertilized, it seldom 
reaches its normal form in sterile plants. It is usually free from 
the bracts, but in some cases is more or less highly joined to 
them. The perianth is generally considered to be formed by the 
concrescence of two leaves, or of two leaves and an underleaf, 
though Goebel thinks it to be more probably the descendent of an 
organ present in thallose ancestors. If two leaves and an under- 
leaf, remaining flat, are joined together, the resulting perianth 
will form a triangular prism, one of the fiat sides being ventral 
and the other two lateral, the junction of the two lateral sides 
forming a dorsal angle ; this is named the “epigonianthous” 
type, and is well seen in Lophocolea, If the two leaves and an 
underleaf are folded, instead of being flat, the keel of the fold will 
form one of the keels of the perianth, so that one of the angles 
will be ventral ; this is the “hypogonianthous” type, ; W in 
Cephalozia. When no underleaf takes part in the formation 
of the perianth, there are also two forms. If the two leaves are 
flat, the perianth will be compressed laterally, as in Plagiochila, 
and if the leaves are folded, the compression will be dorsi- ventral, 
as in Scapania. This formation of the perianth from leaves can 
be sometimes almost demonstrated, as in Lophocolea , but in other 
cases such derivation is obscure and doubtful, as when there are 
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more than three angles, or when the angles are absent altogether. 
A perianth is not always present. In Gymnonntnum the pro- 
tection of the archegonia is effected by the bracts with the 
calyptra ; in other cases this protection is given by the stem so 
that the perianth may be rendered unnecessary and rarely also 
the calyptra. The amount of protection afforded by the stem 
varies greatlv, and is effected in various ways. The absorbing 
foot of the young sporophyte may penetrate more or less deeply 
into the stem tissue ; the tissue may remain unaltered or nearly 
so or grow in thickness, and in the process of growth it may rise 
up around the young sporogonium, which will thus lie m a hollow 
tube, named a perigynium or marsupium. This may continue 
in the direction of the axis of the stem, or grow downwards 
as well and root in the ground, or the growth may be entirely 
downward. In the latter case the perianth is rarely present, 
not being required. Different stages in the formation of a perigy- 
nium may be seen in our species from Alicularia Geoscyphus to 
Calypogeia. 

The capsule-wall of the Acrogynae has always more than one 
layer of cells. Most frequently there are only two layers, but 
not uncommonly there are several, the inner layer having generally 
spiral thickened bands in its cell-walls. The wall nearly always 
divides to the base, or almost so, by four valves, but in the 
Jubuloideae there is a solid mass of tissue at the lower third of the 
capsule, as in the apophysis of a moss, and the valves do not 
separate below this. The spores and elaters may be arranged 
within the capsule irregularly, or the elaters may have a tendency 
to regularity. The latter is most marked in the Jubuloideae, 
where they have a definite arrangement, being fixed by their 
upper ends to the roof of the wall, and extending to the bottom 
where their ends are less firmly fixed ; in this subfamily they have 
only one spiral, while in the others they have two or more. The 
pedicel of the capsule is delicate as in other Hepaticae. Douin 
in Bull. Soc. Bot. de France p. 194, 1908, has investigated the 
arrangement of the cells in some genera, and gives various types. 
Spruce had previously demonstrated the arrangement in the 
Jubuloideae. 

The antheridia are very commonly in groups of two to four, 
but they are often solitary, or the groups may contain more than 
four. They are frequently accompanied by hair-like or foliar 
paraphyses, and are borne in the axils of more or less modified 
leaves, the perigonial or male bracts. Very rarely are antheridia 
also present in the axils of the underleaves. The bracts are nearly 
always in several pairs, and closely imbricated, transversely 
inserted, and ventricose at base, and they are most frequently 
bilobed with the lobes nearly equal and often with a tooth on 
the antical (dorsal) margin. They may be terminal or intercalary 
on ordinary branches, or they may be on special catkin-like 
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branches. In some cases they occur below the female inflores- 
cence, occupying the axils of the subinvolucral bracts, which in 
this case are frequently more or less saccate and otherwise modi- 
fied, usually making this “paroicous” form of inflorescence (see 
below) easy to recognise. 

The sexual organs of the Anthocerotales differ considerably 
from those of the previous orders. They are sunk in, and con- 
tinuous with, the thailus from the first. The sporophyte develops 
a large, absorbent foot with suctorial tubes which pass into the 
thailus, and in addition, the capsule, which in Anthoceros is long 
and cylindrical and without a pedicel, and has a many-layered 
wall of assimilative tissue with air-chambers, and with stomata 
like those of mosses and vascular plants in its epidermis. The 
capsule is thus not entirely dependent for nourishment on the 
thailus as in the other orders, and its growth is not stopped 
when the first spores have ripened. The embryonic cells below 
the capsule, which are continuous with it. continue to grow 
indefinitely, the capsule thus growing at the base while the spores 
are ripening at the apex.i. In the centre of the capsule is a slender 
columella which not only strengthens the capsule and holds the 
spores and sterile cells in position, but serves for the conduction 
of the water and salts which are absorbed by the foot.: As the*" 
spores gradually ripen from the apex downwards, the capsule 
splits into halves, leaving the hair-like columella projecting. 
The sterile cells are named pseudo-elaters and are composed of one 
or. more cells which rarely in our species show a rudimentary 
spiral thickening. The antheridia are generally in groups of 
two to five in closed cavities near the dorsal surface of the thailus. 
They are endogenous in their origin, arising within the thailus. 
The cavity has a roof of two layers of cells which become ruptured, 
-leaving the mature antheridia exposed. 

The relationship of the antheridia and archegonia to each 
other on the same or on different plants is denoted by various 
terms. The inflorescence is said to be — 

Synoicous . — When they are mixed together within the same 
involucre. This very rarely occurs in Hepaticae. 

Paroicous.— When the antheridia are below the archegonia on 
the same stem or branch [A. 2.]. 

Monoicous . — When they are on the same plant but on 
different branches [A. 3, 6, 7.]. 

Heteroicous. — When the plant is sometimes both . paroicous 
and monoicous. : 

Dioicous . — When the antheridia and archegonia are on' 
separate plants [29. 1, 2; 35. 1, 5; 164. 1, 6.]. 

Polyoicous. — When they are sometimes on the same plant 
and sometimes on different plants. 
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Vegetative Reproduction. 

This method of propagation is very common in the Hepaticae, 
and in some species it is the usual means of increase. In its 
simplest form the older parts of the gametophyte die and the 
younger parts, on separation, form independent plants , this 
can be frequently seen in creeping species. In other cases small 
branchlets are formed by the repeated forking of the vegetative 
point and become detached, as in Pelha Fabbromana A very 
common method of increase is by adventive branches or by 


gemmae. 

The thallose species increase chiefly by the independent 
growth of young branches which have separated from the dying 
older parts" and by adventive shoots which usually arise from the 
ventral surface of the midrib. These adventive branches occa- 
sionally arise from the margin of the thallus, as in Aneura, or 
or even from the dorsal or ventral surfaces of any part of the 
thallus as in Metzgeria. Gemmae are uncommon in thallose 
species! and are found, in the M archantiales, only in Marchantia 
and Lunularia , where they occur in special receptacles on the dorsal 
surface of the thallus. They are seen in a few genera of the 
Anacrogynae, being endogenous in Aneura. In some species of 
Metzgeria they are frequent and arise from various positions, 
sometimes being on specialized gemmiferous branches. In 
Blasia they occur as stellate scales on the dorsal surface, and as a 
.mass of cells in flask-shaped receptacles. 

Increase by separation of young branches, adventive or 
normal, from the older parts, as well as by gemmae, is common 
in the Acrogynae. Small caducous branchlets also, named 
“propagute,” are seen in some species, and caducous leaves occur 
in several. The tendency to vegetative propagation is so strongly 
developed in Hepaticae that it is considered that every cell of the 
gametophyte has the latent power of producing a new individual. 
Gemmae [A. 19, 20, 21.] are common, but do not occur in all 
genera. They are usually more or less spherical, or sometimes 
angular, and are 1-2-celled, but they may be discoid and many- 
celled, as in the Jubuloideae and a few other cases. The discoid 
gemmae are usually situated on the surface of the leaf, to which 
they may be attached by a stalk, but the others are found on the 
margins, where they hinder the development of the leaf. This 
arrest is frequently well marked on the upper leaves, which may 
become deformed, and at the apex of the stem the gemmae may 
fake the place of the leaves by being formed from the apical cells. 
In some species, as in Calypogeia , they form masses at the summit 
of shoots which become erect. Gemmae are frequently copious 
in plants when under unfavourable conditions, and it is seldom 
that they occur in quantity on fertile plants. The development 
of the gemmae conforms in great measure, and sometimes at 
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least identically, with that of the spore in the process of germina- 
tion. • - 

Collection and Examination. 

This subject has been frequently dealt with, and few remarks 
need be made. The great majority of Hepaticae are confined to 
stations where transpiration is not excessive. They are common 
in the wetter parts of the country, and scarce in the drier parts. 
In the former they are found in exposed as well as sheltered places, 
but in the drier districts they require some degree of shelter, 
except in the case of the few xerophytic species, or where the 
soil is permanently moist. They are, in general, scarce in the 
region of cultivation, this being a district of small rainfall, but 
they will be found in quantity in the wetter sub-alpine and 
alpine regions, especially on the north and east side of the hills 
where there is more permanent moisture.! The typical forms, at 
least, of most of the species, can be recognized in the field by the 
experienced student, but the beginner will acquire this knowledge 
only after studying them at home with the microscope. It is 
important when searching for hepatics that the pocket lens should 
have a large field. Not only will the student be able to recognize 
the plant again in a shorter time than if a more powerful lens 
were used, but he will be able to detect an admixture of species, 
if present, more readily. After some experience many of the 
species will be recognized by their habit or colour, though the 
student will not rarely be surprised at the resemblance one species 
may take to some other when only looked at in situ . The'more 
critical, as well as many of the smaller species, can rarely be 
recognized with certainty in the field, and of course, only a very 
superficial knowledge of any species can be gained without 
microscopical examination. Plants with perianths should be 
sought for when possible, as their presence will frequently 
greatly assist, and may even be necessary before the genus can be 
determined. 

For the examination of a specimen, a small tuft is placed in a 
saucer with water and gently kneaded with the fingers to remove 
the soil and air-bubbles. If there be much soil, a second saucer 
of water may be required. The tuft should be examined with a 
pocket lens when in the water, and again after it has been taken 
out and partially dried with a towel. This will show several of 
its characters, as well as assist in recognizing the plant afterwards 
in the field. Part of the tuft is then placed under the dissecting 
microscope, and after adding a drop of water, an entire plant is 
separated from the tuft ; this is important otherwise the inflores- 
cence (if present), which may be characteristic of the plant, may 
not be noted. If it be a large species, this separation of an entire 
plant must be done in the saucer. Scalpels are sufficient to 
separate the plants, except in the case of small species, where 



XXII 


INTRODUCTION 


needles must be used. In very delicate species, camel-hair 
brushes may be found preferable to needles. A few mature leaves 
must then be dissected off the stem, except with minute species, 
in order to learn their form. A piece of stem with leaves attached, 
as well as a slide with the detached leaves, should be examined 
under a low power of the microscope, and afterwards under a 
higher power. For the cell-structure, leaf-cuticle, spores, etc., 
the higher power is necessary, but a magnification above 240-300 
diameters is seldom necessary. 


Classification and Nomenclature. 

The Hepaticae are a plastic group of plants, and the genera 
which are most commonly used at the present time are sometimes 
not sharply isolated. The species, also, though some of them 
vary only to a small extent, as a rule vary considerably. They 
vary in different directions, and the most important matter to 
learn is the “form-circle” of each, if possible. In order to acquire a 
more than elementary knowledge of the subject, the student 
must guard against dismissing “off-type” specimens as being 
“merely a form” of some well-known species. Hepaticae are by 
no means an easy class of plants to acquire a knowledge of, and 
the difficulty is increased when one finds that two allied species 
vary in parallel lines, so that the student may think that they have 
intergraded when such is not the case. Two deviations, which 
will be constantly met with, from the normal plant, may be 
mentioned. If the plant is in a position where it cannot obtain 
its normal amount of nourishment, and especially moisture, 
it will be smaller and weaker than the type, the stems being 
shorter and the leaves frequently deformed ; this is a depauperate 
form. Fruit is not uncommon in this form. The other deviation 
is when the plant has a deficiency of light. Under this condition 
it is generally green or pale green, the stems are elongated and 
thin, the leaves distant, smaller, and with thinner cell- walls, and 
the branches of a prostrate thallose species have a tendency 
to grow erect ; this is an etiolate form. In such plants fruit 
rarely occurs, but gemmae are often .abundant. These etiolated 
forms may only differ slightly in appearance from the typical 
plant, or they may do so greatly, as in the case of a Gymnomitrium 
with normally short stems and closely imbricated leaves having 
elongated stems and the leaves distant. Much matter of interest 
in the relation of the morphology of Hepaticae to surrounding 
factors will be found in Goebel's Organography of Plants. 

The system of classification adopted in this book is mainly 
that of Schiffner in Engler and Prantl, Die natvrlichen 
Pfianzenfamilien (1893-1895), but some changes with respect to 
the subfamilies and lower groups, especially as regards their 
nomenclature, have been necessary in order to bring these into 
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accord with the International Rules for Botanical Nomenclature , 
adopted at the Vienna Congress in 1905. The Rule making the 
year 1753 the starting-point for botanical nomenclature, which was 
definitely accepted for the Hepaticae at the Brussels Congress in 
1910, has involved the disappearance of some names, familiar to 
English students, which had been adopted on the authority 
of earlier writers, such as Dillenius and Micheli. The main 
divisions of the Acrogynae were originally proposed by Spruce 
in Hep . Amaz. et And., but in his view the Jubuloideae were 
equivalent in rank to the remainder of the J linger manni ales. 
In raising the Sphaero car pales to ordinal rank I have followed 
Cavers in The Inter-Relationships of the Bryophyta. The 
descriptions of the higher groups, and of the genera, are taken in 
great part from Schiffner's above-mentioned work, with assistance 
from the writings of Douglas Campbell, Cavers, Evans, Howe, 
K. Muller, Spruce and Stephani. 

The method of indicating the distribution of each species is 
founded on that of Hooker's Student's Flora of the British Islands. 
A more detailed county distribution will be found in the Moss 
Exchange Club Census Catalogue of British Hepatics. 
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Accrescent, increasing in size (leaves, 220.2). 

. A erogenous, the archegonium arising from the apical cell, the sporogonium 
being therefore terminal on the stem or branches (A. 2, A. 6). 

Acuminate, gradually coming to a point (leaf, 140.2). 

Adherent, attached to. 

Adnate, attached by a part or the whole length to another organ (bracts, 81.5). 
Adventive, of abnormal occurrence. 

Air-Chambers, large cavities (13.2). 

Alveolate, having depressions on the surface (spores). 

Amentiform, with male catkins or spikes (164.6), (249.4). 

A mplexicaul, clasping the stem (leaf, 94. 1 ) . 

Anacrogenous, the archegonium arising from behind the apical cell, the 
sporogonium being therefore dorsal or only apparently terminal (A. 5),, 
(A.7)."- 

Anastomosis, running into and coalescing with each other (lamella, 44.1). 
Annular , like a ring. 

Antheridium, the male reproductive organ (A.4), (51.5). 

Antical, the upper face of a stem or a leaf, (A. 16), (264.2). 

Apiculate, having a short sharp point (leaf, 118.1), (240.1). 

Appendage, external parts not essential to the vegetation or reproduction of a 
plant (stylus, 257.1), (postical lobe, 271.1). 

Appressed, lying flat. 

Approximate, to be close together. 

Archegonium, the reproductive organ of the fertile plant. 

Arcuate, curved like a bow (leaf, 190.4). 

Areolae, small spaces as on the surface of a spore (48.1). 

Areolation , network of cells of a leaf. 

Armature, referring to the amount of denticulation in a leaf or perianth. 

A rticulate, j oint ed . 

Asperous, having a rough surface. 

Auricle, a small lobe or ear (41.4). 

Auriculate, having auricles or small lobes at the base (underleaf, 273.1). 

Axil, the angle formed by a leaf with the stem. 

Bands, thickened, strengthening tissue (thallus, 38.3). 

Bifid, divided into two divisions. 

Bilabiate, two-lipped. 

Bipartite, divided nearly to the base into two lobes. 

Biseriate, in two rows (scales, 35.5). 

Bistratose, cells in two layers. 

Bracteoles, modified underleaves. 

Bracts, modified leaves protecting the archegonia and calyptra (A. 1 c) , (175.1.2). 

Caducous, falling off early. 

Caespitose, growing in tufts. 

Calcicolous, growing on rock or soil containing lime. 

Calyptra, a protective covering of the young capsule (38.1). 

Camp annulate, bell-shaped (pseudoperianth, 37.1). 

Canaliculate, channelled. 

Capillary, hair-like (leaf, 217.1.2.) 

Capitate, formed into a head. 

Carinate, keeled like a boat. 
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Chloro phy Hose, containing green colouring matter. 

ChloYoplasts, granules containing chlorophyll or green colouring matter (280.6) 
Cihate, having hair-like processes (perianth, 160.2). 

Ciholate, fringed with minute cilia (perianth, 103 1) 

Circinnate, curved like a crozier. 

Cladogenous, having the inflorescence at the end of branches (A 3) 

Clavate, club-shaped (calyptra, 27.1). v ' 

Collenchymatous, having the walls of the cells thickened at the angles (199 3) 
Columella, the central column of the capsule in Anthoceros. 

Commissure line of junction of the antical and postical lobes of a le? t f 

Complanate, compressed flat in the same plane (perianth 248 1) 

Complicate, folded (leaf, 258.1). * '* 

Complicate-bilobed, leaves with two lobes, folded together (A *>3) 

Compressed, flattened out (stem, 54.1). v • 

Concolorous, similar in colour. 

Concrete, adhering closely together. 

Concrescence, a growing together. 

Confluent, running into one another (trigones, A.30). 

Connate, growing together and joined (bracts, 175 2) 

at the e * trem ity or converging (lobes of leaf, 161.1) 
Constricted, suddenly narrowed (perianth, 157.1). * 

Costa, the middle vein of the thallus (281.1.5). 

Contiguous, touching each other (underleaves, 261 1) 

Cordate, heart-shaped (leaf, 72.2). ' 

Coriaceous, leathery. 

Cortical, the outer layer of the stem (70.4). 

Cr emulate, with rounded teeth on the margin (leaf 55 2) 

Cnsped-cnspate , curled and twisted (thallus 36 1) 

Cruciate, like a cross (22.3). ‘ 

Crystalline, shining. 

Cucullate, hood shaped (leaf, 188.5). 

Cultiform, curved like a ploughshare (leaf, 218 2) 

Cuneate, wedge-shaped (leaf, 140.2). * 

Cuspidate, having a fairly long acute point (leaf, 118 1) 

Cuticle, a layer of tough substance covering leaves and stems. 

Deciduous, falling off. 

Decumbent prostrate on the ground but ascending at the apex 

(A.U), tb (23&2). 0i the l6af runaing down one or two sides of the stem 

(Wi " §S ° f thaIlus - 3Zt2 )‘ < leaf - 252 - 2 )- 

Dehisce, to split open. 

Dentate, toothed (leaf, 190.4). 

Denticulate, with minute teeth (bracts 175.2) 

Denudate , bare or naked. 

Depauperate, underdeveloped, starved. 

Diandrous, having two antberidia. 

Dichotomous, repeatedly forked (thallus, A.5). 

Dimorphous, having two forms. 

Dioicous^ antheridia and archegonia on separate plants (29.1.2), (35.1.5), 

Discoid, like a small disc. 

Distichous, in two opposite rows (leaves, 218.1). 

DorZnlflb^r^fk s P readin g widely apart (underleaf, 268.3). 

Dorsal, the face of the leaf away from the stem ' 

■Dorsi-ventral, growing on two surfaces, e.g„ the lower (ventrall side brnrWi™ 
(r7), a tMus, le 2 S 3.lf the UPPer (d ° rSaI) sMe tlie re P r °ductive organ! 
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Echinate, with stiff bristles (spore, 277.2). 

Eflagslliferous, without flagella. 

Elaters, long cells with spiral thickenings mixed with spores (45.1). 
Emarginate , having a small notch at the end (A. 11), (leaf, 21.1). 

Endogenous , growth bv additions originating inside of the stem. 

Epidermis ; the outer covering of a leaf. 

Erecto-patmt, spreading at an angle of 45° or less (leaf, 137.1). 

' Eroded , Erase, worn irregularly, or gnawed (leaf, 121.3). 

Etiolate, pale or colourless from deficiency of light. 

Evolute, rolled out. 

Excipulus, a saucer-like growth formed by the union for some distance of the 
bracts and bracteoles (175.1.2). 

Exogenous, growth by additions of outside layers of the stem. 

Explanate, spreading out. 

Exserted , projecting beyond the surrounding parts (perianth, 101.1). 

Falcate, curved like the blade of a sickle (antical lobe of leaf, 269.1). 
Falcato-secund. falcate and turned to one side of the stem (leaf, 212.1). 
Fasciculate, in close bundles. 

Fastigiate, the branches nearly parallel and of equal height. 

Filiform, thread-like (stem, 55.1). 

Fimbriate, fringed (perianth, A. lb). 

Fixed-elaters, tufts of elaters fixed - to the apices of the valves of a capsule 
(Aneura). 

Flagellum, a fine thread-like branchlet (A.22), (183.1). 

Floriferous, producing flowers. 

Foliose, leaf-like (106.1). 

Foot, the lowest part of the embryo forming an absorbing organ for the 
nourishment of the sporophyte. 

Frondose, see Thallus. 

Fugacious, falling off easily. 

Furcate t forked (thallus, 30.1). 

Fuscous, dull brown. 

Fusiform, tapering at both ends like a spindle (perianth, 85.2). 

Galeate, helmet-shaped (leaf, A. 24). 

Gametophyte, the "plant” as popularly understood, bearing the sexual organs. 
Geminate , in pairs (<? branch, 24.2). 

Gemmae,^ small bud-like bodies capable of reproducing the plant (A. 19.20), 

Gemmiferous ; Gemmiparous , producing gemmae (A. 17. 18). 

Geniculate , suddenly bent like the knee (pseudo-elaters, 280,3). 

Gibbose, with an enlargement on one side. 

Glaucous, bluish-grey. 

Guard-cells, two cells guarding a stoma (277.4). 

Guttulate , having the appearance of drops. 

Hamate, hooked (hairs, 32.3). 

Heteroicous, the plant both paroicous and monoicous. 

Homologous, corresponding in type of structure and origin. 

Hyaline, transparent, without colour. 

Hypogynous, inserted below the archegonium. 

Imbricate, overlapping like the tiles of a roof (leaves, A 8) 

Incise, cut sharply (involucre, 38.3). 

Incrassate, with thickened cell-walls (68.3). 

Incubous the upper border af the leaf lying in front of the stem (in this case 

n ® a | res , t , the a P? x of the stem) and overlapping the lower 
. border of the next leaf immediately above it on the same side (A 143 
Incumbent, folded inwards and lying upon. 
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Infra foliar, placed below the leaves,. 

Innovation, new shoot usually from below the perianth (77.1). 

Insertion, where the leaf is joined to the stem. 

Intercalary, having the growing point between the base and apex of the stem 

(A.3.). 

Intrafoliar, among the leaves. 

Involucre, a short, complete or incomplete tube protecting the 
archegonia and calyptra (39. 1 ) . The u ppermost pair of bracts (involucral 
bracts) (A. 2). 

Involute, margin rolled inwards (leaf, 257.1). 

Julaceous, cylindrical and smooth (stem, 210.1). 

Keel, postical ridge, like the keel of a boat (leaf, 223.4). 

Lacerate, irregularly torn. 

Laciniate , much cut (involucre, 35.1). 

Lacanose, with depressions or cavities (thallus, 279.6). 

Lamella , a plate of tissue (spore, 44.1). 

Lamina, the blade of a leaf. 

Lanceolate, pointed like a lance-head (underleaf, 150.1). 

Lateral, attached to the side. 

Lenticular, like a double-convex lens (gemma, 20.2.3). 

Lignified, woody (cells, 34.3.4). 

Ligulate, strap-shaped (thallus, 22.1), (leaf, 51.7). 

Lingulate, tongue-shaped (leaf, postical lobe, 255.1). 

Lumen, the cavity inside a cell (139.3). 

Mamillate, having convex protuberances ending in a short point (cells, 11.4). 
Marsupium, see perigynium. * 

Microphyllous, having minute leaves (flagellum, 183.1). 

Midrib, chief vein of a leaf (30.1). 

Monandrous, with one antheridium. 

Moniliform, in rows like beads (cells, 273.1.3). 

Monoicous, the antheridia and archegonia on the same plant but on different 
branches (A.3), (A.7), (26.1), (147.1). 

Mucilage, gum-like matter. 

M uriculate, rough with sharp protuberances. 

Mucronate,' abruptly pointed by a sharp spinous process (leaf, 251.1.2), 
Multifid, divided into many lobes. 

Mycorhizal, a close association for mutual benefit of a fungus with roots or 
thallus of a green plant. 

Navicular, boat-shaped. 

Nodulose, knotted (trigones, 94.3). 

Obcordate, inversely cordate (leaf, 71.2). 

Obconical, inversely conical. 

Obcuneate, inversely cuneate (leaf, 145.1.2). 

Obovate, inversely ovate (leaf, 240.2). 

Obtuse, with rounded end (leaf, 104.3). 

Ocelli, enlarged discoloured cells of a leaf (273.1.3). 

Ostiole, the tubular neck of the cavity containing the antheridia (15.3) 

Ovate, nearly egg-shaped (leaf, A. 9). 

Palmate, lobed or divided like fingers (leaf, 202.1). 

Papillae, minute superficial protuberances (A. 26). 

Papillose, covered with papillae. 

Paraphyses, minute leaves or hairs intermingled with the antheridia ( Scapania ). 
Parenchyma, short cells with broad ends (207.4). 
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Paroicous, the antheridia below the archegonia on the same stem or branches 
(.2), (103.1). 

Patent , spreading (leaf, 129.1), (139.1). 

Patulous , spreading rather widely (bracts, 90.1), (leaf, 135.1). 

Pectinate, like a comb (leaf, 179.2). 

Pedicel, a short stalk- (A. 7). 

Pellucid, clear and transparent. 

Perianth, a tubular sheath forming an inner envelope for the protection of 
the archegonia (A. lb). 

Perigonium, special bracts round the male flower (A. 4), (A. 6). 

Perigynium, the hollow tube round the young female inflorescence (A. 16) r 
(156.1). 

Pinnate, branches and lobes arranged like a feather (26.1). 

Plicate, folded in pleats (perianth, 128.1). 

Polyoicous, antheridia and archegonia sometimes in the same plant or some- 
times on different plants. 

Polyphyllous, having many leaves. 

Pores, perforations in cell walls, (22.3). 

Postical, belonging to the back or lower part of a leaf or stem (A. 14), (264.1)* 
Procumbent, spreading on the gound. 

Proliferous, having off-shoots. 

Propagula, small caducous branchlets for vegetative propagation of plant. 

Gemmae forming leafy propagula in Frullania dilatata. 

Proteranderous, the antheridia mature before the archegonia. 

Protonema, branched or unbranched filament, discoid cell-surface or a solid 
mass of cells developed, from the spore from which the “plant” arises — 
usually short lived. 

Pseudo-elaters, angularly bent sterile cells in the capsule (278.3). 
Pseudoperianih, an envelope outside the calyptra for the protection of the* 
archegonia not being a true perianth (36. 1). 

Pulvinate, like a cushion. 

Punctate, dotted. 

Pyriform, pear-shaped (perianth, 98.1). 

Quadrate, more or less square (cells, 207.4). 

Radial, spreading from a common axis or centre. 

Radicellose, having rhizoids. 

Receptacle, a structure consisting of a stalk and expanded portion containing 
archegonia or antheridia ; applied also, to gemmae cups, both forms- 
present in Marchantia (23.1.3). 

Recurved, curved backwards (bracts, 143.1). 

Reniform, kidney-shaped (leaf, 73.1.2). 

Rep and, slightly sinuose (bracts, 259.2). 

Reticulate, like a net-work (spore, 36.4). 

Retuse, a blunt square end with a notch (bracts, 91.3). 

Revolute, rolled back (margin) (underleaf, 273.1). 

Rhizoids, unicellular root-hairs, springing from the stem (92.1) 

Rhizotd furrow, a furrow in the peduncle of the Marchantiaceae for conveyiim 
rhizoids to the $ receptacle. - b ' 

Rhizome, root-like underground stem. 

Rostellate, having a short beak (mouth of perianth, 103.1). 

Rubiginous, rusty coloured. 

Rufescent, reddish-brown. 

Saccate, like a bag (bracts, A. 2). 

Sacculale, like a small sack. 

Scale, a thin, flat, semi-transparent appendage (16 2 3) 

Scanous, very thin and stiff like a scale. 

Sclerenchyma, hard, thickened cells. 
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Secund, turned to one side (A. 22), (212.1). 

Segregate , a plant separating from a group. 

Serrate , toothed like a saw (scale, 16.2). 

Serrulate , with fine serrations. 

Sessile , without a stalk. 

Setulose, bristle-like. 

Sheathing, clasping round (bracts, 78.1). 

Sinuate , with a deep wavy margin (thallus, 20.1). 

Sinus, a depression on the margin between two prominences (bracts, 125.2). 
Slime-papillae, papillae with slime extracted from the swollen extremity 
(underleaf, 188.3). 

Spathulate, spoon-shaped. 

Spinulose, having minute spines. 

Sporogonium, the spore-bearing generation arising from the fertilized arche- 
gonium. 

Spovophyte, the non-sexual generation or the part bearing spores. 

Squamiform, like a squamule or small lobe (marsupella nevicensis). 

Squarrose, arranged at right angles to the stem (leaf, 105.1). 

Stellate, star-shaped (cells, A.30) (41.3). 

Stolon, a, creeping stem with small leaves. 

Stoma , Stomata , the pores on the surface of a capsule (277.4). 

Striate, with shallow markings or striae. 

Stylus, a small awl-like lobule (257.1). 

Subinvolucral bracts, the lower pair or more of bracts (A.2), (175.1). 

Subulate, like an awl (underleaf, 120.4). 

Succubous, the lower border of the leaf lying in front of the stem and covering 
the iip per border of the next leaf immediately below it on the same 
side (A. 9), (137.1). 

Synoicous, the antheridia and archegonia mixed together within the same 
involucre. 

Terete, cylindrical, not angular (perianth, 248.1). 

Tetrads, Tetrahedral, spores remaining united in groups of four until mature 
(spores, 1.4). 

Thallus, a plant body not differentiated into stem and leaves, flat and broad 
like a frond (A. 7). 

Trigones, the thickened angles of a cell (A.28-30). 

Trigonous, having three obtuse angles. 

Triquetrous, having three acute angles (perianth, 148.1.2). 

Tristichous, arranged in three rows (bracts, 170.1). 

Truncate, abruptly cut (leaf, 189.1.2). 

Tuber culate, with small warts (perianth, 276.4). 

Turbinate, top-shaped. 

U nderleaves, a third row of leaves on the under side of the stem (A 121 (A 141 
(192.1.2). V h \ - h 

Undulate, with a wavy margin (thallus, 40.1). 

Uniseriate, arranged in one row (leaf, 208.2). 

Unistratose, cells disposed in a single layer (margin of thallus, 26.2), 

Urceolate, like a pitcher. 

Vaginate, sheathing (bracts, 78.1). 

Valve, one of the four divisions of the capsule wall after dehiscence (210.1). 
Venter, the lower part of the archegonium. 

Ventricose, bulging out ($ bracts, 247.4). 

Vermiform, vermicular, worm-shaped. 

Verrucose, covered with wart- like protuberances (leaf, A.27). 

Verruculose, with numerous small warts (leaf, 185.3). 

Vitta, a band, composed of one or more rows of elongated and thickened cells 
'(leaf, 218.2.3). 

Xerophytic, adapted to a dry habitat. 



EXPLANATION OF TAB, A. 

, Lophocolea alata (postical view), showing (a) capsule ; 
(b) perianth ; (c) bract ; (d) bracteole ; (e) underleaf ; (f) leaf. 

Aplozia Schiffneri (antical view), acrogenous plant, with synoicous 
inflorescence, the antheridia in the saccate bases of the sub- 
involucral bracts. 

Cephalozia pleniceps, cladogenous plant, with intercalary branch- 
ing, and flagella from the stem ; monoicous inflorescence, the 
m. bracts on a postical branch. 

Male bract with antheridium from Lophocolea cuspidata. 

Riccia fluitans , anacrogenous plant, with dichotomous branching. 

Chiloscyphus pallescens, acrogenous plant, with monoicous 
inflorescence, the m. bracts along the stem. 

Pellia epiphylla , anacrogenous dorsiventral plant, with monoicous 
inflorescence, the antheridia within tubercles on the surface of 
the frond. 

Transversely inserted, imbricate, bilobed leaves of M ar sup ell a 
condensata , 

Succubous, ovate, entire leaves of Aplozia riparia. 

Succubous, 4-lobed leaves of Lophozia Hatcheri. 

Succubous, emarginate leaves of Harpanthus Flotowianus (antical 
view). 

Ditto (postical view), showing ovate lanceolate, entire underleaf. 

Bilobed and toothed underleaf, with subulate segments, of 
Chiloscyphus pallescens. 

Postical view of stem of Calypogeia Trichomanis, with incubous, 
ovate leaves, bilobed underleaves, and a cluster of gemmae at 
the apex. 

Gemmae from ditto. 

Antical view of ditto, showing the pendulous perigynium (mar- 
supium), and the ruptured capsule with spirally twisted valves. 
Upper gemmiferous leaf of Lophozia heterocolpa. 

Apex of ditto, more magnified. 

Gemmae from ditto. 

Angular gemmae of Lophozia excisa. 

Lunulana crudata , portion of frond, with lenticular gemmae in 
special semilunar cavity. 

Stem of Odontoschisma Sphagni, with antically secund, rotundate- 
ovate, entire leaves, and postical flagellum bearing rudimentary 
leaves. J 

Complicate-bilobed, apiculate leaves of Scapania aequiloba 
(antical view). 

Postical view of Frullania dilatata, showing the incubous leaves 
with galeate postical lobe and filiform stylus, and the bilobed 
underleaves. 

Thin-walled, hexagonal cells, without trigones, of Calypogeia 
Trichomanis. r 

Section of leaf, with papillose cells, of Odontoschisma denudatum. 
Section of leaf, with verrucose cells, of Scapania aequiloba . 
Thin-walled cells, with small trigones, of Lophozia lycopodioides. 
Cells with large trigones of Lophozia guttulata. 

Incrassate cells, with very large confluent trigones, of Bazzania 
Pearsoni. 
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Order I. 

SPHAEROCARPALES 

Garnet ophyte a tender thallus with, in addition, or without 
leaves on the axis, or a stem with distinct leaves. Air-chambers 
and pores absent. Rhizoids smooth. Each antheridium and arche- 
gonium provided with a special envelope. Embryonic development 
as in M archantiales. Sporogonium, with very short pedicel and 
large foot, of one layer of cells without fibrous thickenings, 
dehiscing irregularly. Sterile cells not developed as elaters . 

Family I. SPHAEROCARPACEAE 

Thallus (in Sphaerocarpos) without a distinct midrib, of one 
layer of cells towards the margin, almost hidden by closely 
grouped pear-shaped or conical involucres, in which are found the 
sexual organs. Spores usually permanently united in tetrads. . 


Order II. 

MARCHANTIALES 


Gametophyte a t hallus co mposed nf severa l laves/* nf 

tissu e, of which the uppermost, the chlorophyll-bearing^ layer, 
nearly always encloses air-chamber s. The dorsal epidermis 
•usually withporesTthe ventral sicTewith scales in rows. Rhizoids 
of two kin ds always presen t , smooth and tuberculate (with nrternaT 
peg-like papr[Iae)T~" S exual om ms, except in the lowest forms, 
united in a receptacle which is often on a long peduncle. The 
first divisionF“oFTFe embryo arranged like the quadrants of a, 
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sphere. Sporogonium either without a foot or pedicel, with all 
the inner cells forming spores, or with a foot and pedicel, with the 
inner surface forming sterile cells, usually developed as elaters, 
as well as spores. No columella present. 


Family II. RICCIACEAE 

Chlorophyll-bearing layer with narrow air-spaces, or with 
larger chambers without a specialized assimilative tissue. Pores 
absent or rudimentary. Antheridia and archegonia immersed 
singly in cavities of the dorsal surface . Sporogonium without a foot 
or pedicel and remaining enclosed in the calyptra, its delicate 
wall later disappearing , the ripe spores lying free in the archegonial 
cavity. Sterile cells absent. 


Family III. MARCH ANTI ACE AE 

Chlorophyll-bearing layer nearly always with highly developed 
air-chambers , from the floors of which arises a filamentose assimila- 
tive tissue. Pores (except in Dumortiera) always present. Sexual 
organs always in groups, frequently on long peduncled capitate 
receptacles. Sporogonium with foot and pedicel , the mature capsule 
breaking through the calyptra and dehiscing by teeth or a lid, 
rarely by 4-8 valves. Sterile cells, usually developed as elaters, 
always present, as well as spores. 

S ubfamily Targionioideae 

Sporogonium solitary, sessile on the underside of apex of 
thallus, surrounded by a 2-valved involucre. Elaters 2-3-spiral, 
frequently branched. Antheridia on the upper surface of small 
disciform innovations. 

Subfamily Marchantioideae 

Sporogonium aggregated on the under side of a peduncled 
receptacle (carpocephalum). 


Marehantioideae-Operculatae 

Areolae on the dorsal surface of the thallus indistinct. Air- 
chambers becoming undefined through the formation of secondary 
walls. Apical portion of the capsule at dehiscence falling off as a 
cap or in fragments, the under part remaining behind as an urn- 
shaped cavity ; capsule-wall without semi-annular thickenings, 
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Usually only one archegonium developed in each involucre of the 
receptacle. 

Marehantioideae-Compositae 

Areolae on the dorsal surface of the thallus distinct. Air- 
chambers (except in Dumortiera) well defined, rarely divided by 
secondary walls. Capsule usually dehiscing by irregular valves, 
the wall with semi-annular thickenings (except in Lunularia). 
Usually more than one archegonium developed in each involucre of 
the receptacle. 


Order III. 

JUNGERMANNIALES 

Gametophyte a thallus, with or without a midrib, never 
differentiated into distinct layers of tissue ; or a cylindrical leafy 
stem. Between these are intermediate forms. Rhizoids always 
smooth. Pores never present . The first division of the embryo 
transverse, the lower of the two cells seldom taking any further 
part in the development of the sporogonium. Sexual organs 
arranged in groups, but never in special peduncled receptacles 
and rarely immersed. Sporogonium with pedicel and foot, the 
mature capsule breaking through the calyptra and dehiscing 
almost always by four valves. Sterile cells, developed as elaters, 
always present, as well as spores. 


Fam IV. JUNGERMANNIACEAE ANACROGYNAE 

Gametophyte generally a thallus, more rarely a stem with 
leaves. A rchegonium arising from behind the apical cell (except in 
Calobryum )> the sporogonium being therefore dorsal, or only 
apparently terminal. Involucre of the sexual organs never 
representing leaves. To this group belong all the thallose and 
intermediate forms, and the foliose but multilateral and aberrant 
genera Haplomitrium and Calobryum. 
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Subfamily Metzgerioideae 

Thallus fleshy or membranous, frequently with a sharply 
defined midrib and a lamina composed of one layer of cells. 
g and 9 inflorescence on very short branches which form the receptacle, 
the $ as well as the $ being arranged more or less regularly in two 
rows on the upper side of the branch. Capsule ovate or cylindrical, 
4-valved, composed usually of two lathers of cells, of which the 
inner possesses more or less distinct semi-annular thickenings. 
Elaters either attenuate at each end and with one broad spiral 
thickening ; or as elater -bearers , short and obtuse, with an indistinct 
spiral thickening, and persistent as erect tufts at the apex of the 
valves. 



Subfamily Dilaenoideae 

Thallus with a distinct and usually sharply defined midrib, 
and 9 inflorescence on the dorsal surface of the thallus , not on 
special branches, the archegonia in groups. Involucre double 
(in the European genera) or single. Capsule generally cylindrical, 
never spherical, usually dehiscing incompletely by 2-4 valves, 
the inner wall without semi-annular thickenings. 


Subfamily Codonioideae 

Thallose, f otiose, or forms intermediate between them. In the 
foliose forms the leaves are in two rows, parallel to the stem or 
obliquely inserted and succubous, simple (never bilobed). 
Rhizoids always present. and 9 inflorescence scattered, or in 
groups, on the dorsal surface. 9 involucre single (in the European 
genera), -rarely double. Capsule usually \longly pedicellate, 
globose (oval in Blasia), dehiscing to the base by 4-valves or 
irregularly, the wall of two or more layers of cells, the inner 
nearly always with semi-annular thickenings. Elaters adherent 
to the base of the capsule or partly free, more rarely altogether 
free, 2-4-spiral. 


Subfamily Haplomitrioideae 

Stems erect, arising from a fleshy rhizomatous-like basal 
portion. Leaves arranged radially and more or less regularly 
in three rows, simple (not bilobed). Rhizoids absent. 2 inflores- 
cence on the upper part of the stem, without an involucre. 
Calyptra large, cylindrical. Capsule cylindrical, the wall of one 
layer of cells except at the apex, with longitudinal annular thicken- 
ings. Elaters bispiral. 


CONSPECTUS 


5 

Family V. JUNGERMANNIACEAE ACROGYNAE 

Gametophyte a stem with two lateral rows of leaves and 
frequently a third postical row. Archegonium arising from the 
apical cell , the sporogonium being therefore terminal on the stem 
or branches. The involucre (perianth) representing true leaves. 

Subfamily Lophozioideae 

Plants usually large, rarely small. Stems irregularly 
branched, very rarely pinnate ; branches almost always lateral. 
Leaves succubous or transversely inserted , entire or 2-lobed, 
seldom 3-5 lobed, the antical portion being often much recurved. 
Underleaves generally absent or small, very rarely large. Inflores- 
cence acrogenous, very seldom cladogenous. Perianth (when 
present) normally compressed from the side, cylindrical, or ovate 
and plicate, or trigonous with the third angle always antical. 
Some genera marsupial. Capsule mostly ovate or cylindrical, 
4-valved to the base. Elaters deciduous, attenuate at both ends, 
normally bispiral. Androecia very seldom on special branches; 
bracts with 1-10 antheridia. 

Subfamily Cephalozioideae 

Leaves frequently incubous, more or less deeply divided at the 
usually broad truncate apex into 2-4, or rarely 6 teeth or lobes, 
seldom quite entire, the margin never recurved. Underleaves 
mostly present and small, rarely nearly as large as the leaves. 
$ inflorescence cladogenous , on postical branches, seldom on lateral, 
or acrogenous ; bracts usually tristichous. Perianth generally 
long and narrow, trigonous with the third angle postical , rarely 
4-6 angled. One European genus ( Calypogeia ) marsupial. • 
Capsule 4-valved with straight valves (in Calypogeia twisted). 
Elaters bispiral. Androecia very often on small postical branches ; 
male bracts monandrous, very rarely diandrous. 

Subfamily Cephalozielloideae 

Plants very small, often propaguliferous ; cells of stem 
uniform in size ; leaves transversely inserted, seldom slightly 
obliquely, divided to the middle or deeper into two entire or 
more or less dentate lobes. Underleaves absent or present. 
Q. inflorescence, usually acrogenous. Perianth normally 4- angled, 
one angle being antical, two being lateral and one postical. 
Pedicel of capsule composed in section of 4 large cells surrounding, 
in the young state, 4 smaller cells. . Capsule ellipitical, 4-valved, 
with large hyaline cells at base. 
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S ub family Ptilidioideae 


Leaves ineubous or transverse, seldom succubous , bi-multifid, 
frequently ciliate or ending in hair -like points. Underleaves always 
present and nearly resembling the leaves in shape and size. 
inflorescence terminal on the stem or on lateral branches, never on 
postical branches ; bracts polyphvllons. Perianth scarcely com- 
pressed, 3-10 plicate, contracted or truncate at the mouth, 
free or adnate with the innermost bracts, sometimes absent. 
Capsule usually shortly pedicellate, ovate with straight valves 
or cylindrical with twisted valves. 


Subfamily Scapanioideae 


Stems arising from a creeping rhizome ; branches few, 
lateral, seldom one or more sub-floral innovations which are 
postical. Leaves alternate, transverse, complicate-bilobed, the 
antical lobe smaller than the postical, margins usually dentate or 
ciliate, keel nearly always present, frequently winged. Under- 
leaves absent, or in a few instances present and not resembling 
the leaves. $ inflorescence acrogenous. Perianth, when present, 
free, frontally compressed, or sub-inflated and 4-pluriplicate. 
Capsule 4-valved to the base. Elaters bispiral. 


Subfamily Raduloideae 


Plants rather large, rarefy small, usually forming depressed 
patches. Stems arising from a rhizomatous base, prostrate, laxly 
pinnate or sub-pinnate, branches all lateral and infrafoliar in 
origin. Leaves ineubous, complicate-bilobed, margins nearly 
always entire, the postical lobe smaller with its free margin generally 
appressed to the underside of the antical lobe, the rhizoids arising 
from a mamilliform protuberance near its fold. Underleaves 
everywhere absent. £ inflorescence acrogenous, frequently with 
1-2 sub-floral innovations, very rarefy cladogenous. Archegonia 
5-16. Perianth usually strongly frontally compressed, rarefy sub- 
terete, very rarefy plicate, the mouth "wide, truncate, bilabiate. 
Capsule shortly and stoutly pedicellate, generally oval-cylindrical, 
4-valved to the base, the walls of two layers of cells. Spores 
large, globose. Elaters long, slender, obtuse, closely bispiral. 
Androecia spicate, usually terminal on the branches, bracts with 
1-2, rarefy 3 antheridia. Gemmae discoid, arising from the margin 
of the leaf. " ° 


S ubfamily Pleurozioideae 


Plants usually large, pale or brown, very often purple , with 
erect stems from a rhizomatous base, branches lateral. Leaves 
ineubous, rarefy undivided, neaify always 2-lobed, the antical 
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lobe entire or dentate, the postical lobe smaller, saccate , with its 
base on the postical side of the stem and attached to the lower 
art of the antical lobe, its narrow mouth often closed by a 
complicated valve apparatus. Underleaves absent. $ and $ 
inflorescence on short lateral branches. Perianth elongate and 
narrow, generally 4-10-plicate from the middle, the mouth 
contracted, ciliate-dentate. Capsule oval, 4-valved to the base. 
Elaters deciduous, bispiral. “Sterile perianths” on short branches 
cylindrical, smooth, the mouth wide, circular, entire, the margin 
incurved. Androecia small, spicate, bracts 6-12 pairs, imbricate, 
monandrous. 


Subfamily Madothecoideae 

Dioicous. Plants large, green or brown. Stems arising from 
a rhizomatous base, usually regularly hi- or tri-pinnate , the branches 
lateral ; rhizoids scarce, arising from the base of the underleaves. 
Leaves incuhous, complicate-bipartite almost to the base , the antical 
lobe large, sub-ovate, entire or dentate, postical lobe much smaller , 
ligulate, linear or ovate , nearly parallel to the stem and frequently 
decurrent at the external base. Underleaves everywhere present, 
resembling the postical leaf -lobe, but broader, frequently decurrent 
at the base on both sides. $ inflorescence terminal on very short 
lateral branches ; bracts usually a single pair, almost always dentate 
or ciliate. Perianth sub-oval, somewhat frontally compressed, 
trigonous in section, the mouth becoming bilabiate or campanulate 
by the extrusion of the capsule. Calyptra of several layers of 
cells. Capsule shortly pedicellate, globose, 4-valved, the valves 
often irregularly slit and rarely separating down to the base. Elaters 
short, 2-3-spiral. Androecia shortly spicate, terminal on short 
lateral branches, bracts nearly equally bilobed, exactly opposite 
and connate with the underleaves ; antheridium almost constantly 
solitary. 

Subfamily Jubuloideae 

All branches lateral. Leaves alternate, incubous, complicate - 
bilobed , the postical lobe, [lobule) smaller, usually inflated or saccate . 
Underleaves nearly always present with rhizoids in clusters from 
close to their base. $ inflorescence monogynous or 1 - 4 -gynous , 
very rarely more, terminal on the main stem or principal branch 
or sometimes on a short special branch. Perianth free, more or 
less frontally compressed, 2-12 angled, rarely terete, the apex 
constricted into a short tubular mouth. Calyptra free. Capsule 
. on a short pedicel, globose, 4-valved for f of its length, the lower 
third solid. Elaters few, monospiral, attached to the inside of the 
capsule-wall by their upper ends and extending to the floor of the 
capsule , their lower ends trumpet-shaped and becoming free. 
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Order IV. 

ANTHOCEROTALES 

Gametophyte a thallus with pores on the ventral, and 
sometimes also on the dorsal, side. In each cell is one large 
chloroplast. Rhizoids smooth. Antheridia arising endogenously, 
sunk in cavities near the dorsal surface. Sporogonium pod-like 
with a bulbous foot but without a pedicel, its walls with chlorophyll 
and having stomata. The mature capsule dehiscing from the apex 
downwards by two valves. A central columella developed , its 
apex being arched over by the spore-forming layer. With the spores 
are (in our species) angular bent sterile cells (pseudo-elaters) . 


Family VI. ANTHOCEROTACEAE 

Characters of the Order. 
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Order I. 

SPHAEROCARPALES 

Family I. SPHAEROCARPACEAE 

Thallus (in Sphaerocarpos) without a distinct midrib, of one 
layer of cells towards the margin, almost hidden by closely grouped 
pear-shaped or conical involucres in which are found the sexual 
organs. Spores usually permanently united in tetrads. 

The Sphaerocarpales, as defined by Cavers, whose classification I have 
followed with this Order, contains the Sphaerocarpaceae, comprising the genera 
Sphaerocarpos and Geothallus, and the Riellaceae, comprising the genus 
Riella. This group shews affinities with both the M archantiales and the 
Jungermanniales, and has been variously placed in one or the other, but Cavers 
points out that the group has special characters of its own, which do not occur 
elsewhere among the Hepaticae, as in its having a special envelope around each 
antheridium and archegonium. (See Cavers, The Inter-Relationship of the 
Bryophyta, New Phytologist 1910-11). 


I. SPHAEROCARPOS Ludwig 

Sphaerocarpos Mich., Nov. PI. Gen. p. 4 pi. 3 (1729). 

Sphaerocarpos Ludwig, Def. Gen. Pl. p. 501 (1760). 

Sphaerocarpus Adans., Fam. PI. 2 p. 14 (1763). 

Dioicous. Thallus small, many-lobed, orbicular to cuneate , 
without a distinct midrib, the lobes unistratose except at base, 
$ involucres covering almost the entire dorsal surface of the thalhis, 
clavate to pyriform , with an orifice at the apex, each enclosing one 
nearly spherical capsule closely invested by the calyptra. Capsule 
cleistocarpous, the wall of one layer of cells without thickenings. 
Spores large, areolate, nearly always remaining permanently 
in tetrads. Sterile cells not developed as elaters, but as small 
spherical starch-bearing cells. $ plants much smaller than the 
“ B 
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$ ; antheridia nearly spherical, shortly pedicellate, enclosed in 
small conical or flask-shaped involucres scattered over the dorsal 
surface of the thallus. 

Miss C. C. Haynes in her Monograph of the genus (Bull. Torr. Club 
p. 215-230, 1910) gives six species as the number at present known. 

fTedrads 80-1 10. ^ in diam., with 8-10 areolae across the face, 8-14 p in 

4 diam j. Michelii 

Tetrads 120-150 p in diam., with 5-7 areolae across the face, 15-24 p in 
diam 2 . texanus 


1. Sphaerocarpos Michelii Beiiardi 

Sphaerocarpos terrestris minima Mich., Nov. PL Gen. p. 4 pi. 3 (1729). 
Targionia Sphaerocarpos Dicks., PI. Crypt Fasc. 1 p. 8 (1785). 

Sphaerocarpos Michelii Beiiardi, App. ad FI. Pedem. p. 52 (1792). 
Sphaerocarpus terrestris Sm., Eng. Bot. pi. 299 (1796). 

Sphaerocarpus Sphaerocarpus M. A. Howe, Mem. Torr. Club 7 p. 66 (1899). 



Dioicous. In small 
circular pale glaucous- 
green patches 5-15 mm. 
in diam. Thallus pros- 
trate with rounded lobes, 
in section 4-5 cells thick 
in the middle, with uni- 
form cells, gradually 
passing into the lobes 
which are 2-3 cells thick 
at the base, otherwise 
unistratose ; rhizoids 
numerous from the 
middle of the thallus, 
long and colourless. 
Cells 5-6-angled with 
thin walls, becoming 
, ,, , , „ . ‘ quadrate on the margin 

01 tne lobes. ^ involucres pyriform to obovoid , green, of one 
layer of cells, the lower cells elongate, mostly rectangular, the 
upper 5-angled with brown walls, margin of orifice entire. Tetrads 
80—110 p in diam., dark brown with lamellae forming distinct 
hexagonal areolae 8-14 p in diam., 8—10 in number across the face 
of the tetrad, appearing shortly spinous on the margin. A plant 
very small, 1 mm. in diam. ; involucres flask-shaped, tinged with 
red, more than twice as long as broad when mature. 

Hab. Usually in clover and turnip fields on loam and clay soils. 

Distrib. From south-east Yorkshire southd. ; rare. Fr. Nov. -June. 


1. Plant. 2. Male involucre. 3. Female 
involucre. 4. Tetrad. 
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I. SPHAEROCARPOS 

A minute plant at once known, except from the following species, by the 
numerous pyriform involucres covering almost the entire dorsal surface of the 
thallus. The S and $ plants generally grow together ; the former is much the 
smaller, being hardly visible to the naked eye, but can be recognised by its red 
tinge. 

Miss C. C. Haynes mentions that occasionally an isolated median papilla is 
seen in the areolae of the spores of this and the following species. It likewise 
appears from her researches that the present plant has not been found in 
America, the specimens under this name being usually the more widely 
distributed 5. texanus . 


2. Sphaerocarpos texanus Aust. 

Sphaerocarpus texanus Aust., Bull. Torr. Club 6 p. 158 (1877) ; C. C. Haynes^ 

Bull. Torr. Club 37 p. 222 pi 26 and 27 (1910). 

Sphaerocarpus californicus Aust., Bull. Torr. Club 6 p. 305 (1879). 

Differs from S. 
Michelii in the spore- 
tetrads being much 
larger and with quite 
different sculpture, viz., 
1 20-150 /A in diam.y the 
areolae 5-7 in number 
across the face of the 
tetrad, 15-24 in diam . 
and always distinct, the 
margin appearing crenu- 
late , not spinous , the 
entire surface minutely 
granulate ; $ involucre fasifonn-clavate, the mouth frequently 
crenulate ; <$ involucre one and a half to twice as long as broad 
when mature. 

Hab. As in S. Michelii , with which it sometimes grows in company. 

Distrib. Surrey, Gloucester, Worcester ; rare. Fr. Nov- June. 

The shape of the $ involucre does not appear to be a character of great 
importance for distinguishing the two species ; nor does the orifice being entire 
or crenulate seem to be dependable, but the involucre not being more than 
twice as long as broad is a useful character when spores are absent. 

The spores are very distinct and form an easily distinguishable and reliable 
character in separating the species. In S. texanus the ridges which form the 
areolae are only slightly elevated at the angles) so that in profile the spores 
appear as if crenulate. In our other species the angles are raised into spines, 
the profile being thus spinous. In both species the spores are permanently 
united in tetrads. 

Miss Haynes has shown the identity of S. texanus and S. californicus 
Aust., also that this species was collected in Europe as long ago as at least 
1834. It was not, however, recognised as European until Douin re-found it 
n 1907. 



1. Female involucre. 2. Male involucre. 
3. Tetrad. 




MARCH ANTI ALES 


Family II. RICCIACEAE 


II. RICCI A L. 

JRiccia Mich., Nov. PI. Gen. p. 107 (1729). 

Riccia L., Sp. PI. p. 1138 (1753). 

Monoicous and dioicous. Thallus dichotornoush 
usually forming rosettes on dump earth } with linear 
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segments, or more rarely floating in water when in the sterile state 
and later attached to the mud and then fertile. Dorsal surface 
bluish-green, generally with a distinct median furrow ; margins 
occasionally with cilia. Chlorophyll-bearing layer with narrow 
enclosed air-spaces, or with large chambers which often break 
through the dorsal surface, giving the thallus a lacunose 
appearance. Ventral scales originally in one row, but later, 
through rupturing in the median line, apparently two-rowed. 
Antheridia and archegonia irregularly mixed in monoicous species. 
Capsule immersed. Spores large, tetrahedral, convex on the outer 
face, the inner faces plane, the surface usually marked with ridges 
forming areolae, with papillae frequently on the angles. 


The genus Riccia is composed of small plants which nearly always form, 
more or less complete rosettes on soil. Upwards of 140 species have been 
described, the majority being inhabitants of the Southern Hemisphere. Few 
species are found in Northern Europe. It is a difficult genus for the student, 
considerable experience being necessary for the determination of the species. 
Living plants should always be examined when possible ; in default of these, 
the specimen must be soaked in warm water for some time until it recovers its 
normal form. Transverse sections of the thallus must always be made in order 
to identify the species. The section varies according to the part of the thallus 
at which it is made. When only one section is mentioned in the description it 
is supposed to be taken from about the middle of the terminal segment. In 
making a section care must be taken not to destroy the margins, also that it 
be not taken at the bifurcation of the segments. 

The dorsal epidermis in nearly all our species is composed of a single layer 
of cells, these cells being either more or less rotundate or inversely pyriform, 
that is, the upper part being prolonged into a beak-like protuberance (mamil- 
late). The lateral parts of the ventral surface of the thallus are named the 
sides. The ventral scales are in most, species destroyed on the older parts and 
are to be seen only near the apex of the segments. All our species may have 
some tinge of violet on the underside, expecially when on dry and sunny 
positions, but in some species this colouring rarely occurs. Some species are 
apparently never furnished with cilia, but in several we have both naked and 
ciliate forms. The cilia in general increase or decrease in amount according to 
the respective dryness or wetness of the season and the exposure to light or 
shade, also in some species to the state of maturity of the plant ; but the 
biological significance of the cilia or of the violet colouring in Riccia is not 
known definitely. The inflorescence is sometimes difficult to determine, as 
antheridia and archegonia may not always be present at the same time in 
monoicous species ; many sections may have to be made, or the plant kept 
under observation for some time before the inflorescence can be made out 
with certainty.- As the archegonium in its development becomes flask- 
shaped, with its neck formed into a canal which is expanded at the apex, it 
has a very different appearance from that of the antheridium, and can be 
readily distinguished from it. The size of the spores is frequently a character 
of importance, as also may be the number and size of the areolae on the convex 
face. It is sometimes difficult to distinguish the areolae ; in such a case 
Warnstorf recommends a concentrated solution of chloral hydrate as a clearing 
agent. 

Most of our species are to be found from Autumn to Spring and are then in 
fruit, but some are also to be seen in Summer. Antheridia are generally to be 
found in early Autumn some weeks before the spores are mature ; later in the 
season they may be found only near the apex of the thallus or may have 
disappeared. 
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j /Thallus with conspicuous air-cavities 2 

/ Thallus without conspicuous air cavities ......... 4 

9 / Commonly floating ; dorsal surface of thallus never lacunose. ..15. fluitans 
/Not floating ; dorsal surface of the older parts of thallus lacunose 3 

g / Green (finally yellowish ; segments 2-2.5 mm broad jj. crystallina 

\ Tinged with purple ; segments to 1 mm broad 14. Huebeneviana 

4 /Margin of thallus ciliate 5 

/Margin of thallus naked ,.10 

- f Cilia mostly .250-1 mm long, numerous, persistent 6 

" / Cilia mostly less than .250 mm long, usually few 7 

f Cross-section twice or more as broad as high, cilia to 1 mm long 
gj 3 ■ ciliata 

\ Cross-section less than twice as broad as high, cilia to .440 mm long 
L 4. Crozalsii 

7 /Rosettes small, thallus 2-6 mm long g 

/Rosettes larger, thallus 5-10 mm long ’9 

f Yellowish-green, ventral surface strongly convex, margins obtusely 
,gj pointed 3 Warnstorfii 

I -Dark green, ventral surface weakly convex, margins broadly rounded 
l 9. commutata 

9 /Monoicous , spores 95—120 ft 6. Beyrichiana 

/Dioicous ; spores 90-100 y 5/ Michelii 

IQ /Underside of thallus more or less purple H 

/Underside of thallus green ........14 

11 /Underside with closely imbricated semi-lunar scales 12. nigrella 

/Underside without closely imbricated semi-lunar scales 12 

12 /Cross-section about 1.5 times as broad as high 8. Warnstorfii 

/Cross section more than twice as broad as high ' 13 

/Spores 95-120 M 6. Beyrichiana 

f Cross-section 4-5 times as broad as high, broadly channelled above * 

34 J epidermal cells without thickened walls I0 . olauca 

j Cross-section 2-3 times as broad as high, sharply furrowed above * 
l epidermal cells with thickened walls j J# sorocarpa 


Subgen. Euriceia (Lindb.) Boulay 


Ricci « ^Euriceia a. Terrestres et. b. Spongides Lindb., Muse. Scand. p. 2 
Riuia I. Euriceia Schiiin. (excl. R. crystallina), in Engl, and Prantl I 3, 
Riccia A. Steph., Spec. Hep. X p. 6 (1898). 

Riccia Subgen. Euriceia Boulay, Muse, de la France II p. clxv (1904). 

Chlorophyll-bearing layer consisting of narrow, erect columns 
composed of one layer of cells, each four of which columns enclose a 
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Barrow air-space which is covered over by the dorsal epidermis. i , 

Spores with their exit through the dorsal surface of the thallus. ’ P 


3. Riccia ciliata Hoffm. 

Riccia ciliata Hoffm., Deutsch. FI. II p. 95 (1795). 

Monoicous. In in- 
complete rosettes, grey- 
green above , concolorous 
beneath or with margins 
tinged with purple-black. 
Thallus 3-7 mm long and 
1-1.5 mm broad, 1-2 
times dichotomously 
branched, segments 
linear -cuneate, nearly flat 
except at the narrowly 
channelled apex, the 
margin rounded with 
numerous long , straight 
or curved persistent 
bristle-like cilia to i mm 
long in one or more rows. Ventral scales colourless or tinged with 
violet. Cross-section 2.5-3 times as broad as high, the dorsal 
surface slightly concave, the ventral surface broadly semi-circular 
with the sides ascending to the thick but not elevated margin, 
making the section semilunar. Epidermal cells thin-walled, not 
mamillate. Spores 70-90 fx in diam., black, the margin narrow, 
crenulate ; outer face with 9-11 areolae across the diam., bluntly 
papillose in profile. 

Hab. On banks and in stubble fields. 

Distrib. Quarry field near Penzance, Cornwall (W. Curnow). Near 
Tavistock, Devon (/. Ralfs and W. Curnow) ? 

The numerous persistent, long, bristle-like cilia distinguish this from our 
other species except R. Crozalsii. It has a greyish-green appearance, and the 
ventral side is most commonly green. It has apparently only once, or at most 
twice, been found in Britain, and it is desirable that it should be found again 
in this country. I have only seen a micro-slide of the British plant, insufficient 
to form an opinion, but Pearson had the opportunity of examining a specimen 
and considered it to be this species. 

A closely related Continental species is R. intumescens (Bisch.), which 
differs in having a broad channel on the dorsal surface of the thallus and a 
•swollen, elevated margin. 
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m 



4. Riccia Crozalsii Levier 

Riccia Crozalsii Levier, Revue Bryol. p. 73 (1902) ; K. Mull., Rabh. Krypt. Fl 
Leb. Ip. 169 (1907) ; D. A. Jones, Journ. Bot. p. 104 (1909). 


Monoicous. Minute . 
Seldom forming com- 
plete rosettes, pale or 
glaucous-green above, 
concolorous or more or 
less ■ purple beneath. 
Thallus 2-3.5 mm long 
and .5-. 75 mm broad, 
furcate or single, the 
segments divergent, at 
first linear, later oval or 
linear-obovate, thick, 
sharply furrowed at the 
apex and broadly chan- 
nelled at the middle of 
the segment, the margin 



1 . Plant. 2. Apex of a segment. 
, 3. Cross-section. 4. Spore. 


elevated and swollen, with sharp cilia T^Tplong 3 
m two rows, those of the inner row often inflexed, most numerous 
towards the apex of the segment and sometimes absent elsewhere 
but frequently extending along the whole length of the thallus" 
Ventral scales small, hyaline or purple. Cross-section at apex 
of terminal segment almost as high as broad, at middle of segment 
one half broader than high with the dorsal surface broadly channelled 
and the surface semi-circular, the sides ascending steeply 

to the obtuse or somewhat acute margin. Epidermal cells thin- 
wal ed, not mamdlate. Spores 65-80 black, margin narrow 
finely granulate ; outer face with 8-1.1 areolae across^he cliam ’ 
coarsely papillose m profile. Antheridial ostioles near the aoex 
of the segments, little prominent apex 


Hab. 


On banks and ledges of rock and on mud-covered walls. 


Distrib. Wales and Cornwall, uncommon 

Schiffner ZeipNo ImsIo? locaiitie i th l-. two form s mentioned by 

specimens, 

more or less violet beneath, and a larger form oLteblt nf * roset ] es and 
umid, less Violet beneath, cilia longer, and the plant ^otforSng rosettes 0 ^ 

when present are shorter. P ' °ss-section is quite different, and cilia 
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5- Riccia Michelii RaddL 

Ricci a Michelii Raddi, Op. Scient. Bologna p. 352 (1818). 

R. tumida Lindenb., Syn. Hep. Eur. p. 120 (1829). 

R. tumida Lindenb. g. linearis Nees, Eur. Leb. IV p. 407 (1838). 
R. palmata Lindenb., Monog. d. Riccieen p. 457 (1836). 


1. Plant. 2. Apex of a segment. 
3. Cross-section. 4. Spore. 


ft) /C\ Dioicous. In rosettes 

V or somewhat extended 

\ / - \ J patches, glaucous-green 

X4 j t/ V 1 • above, more or less violet 

I xf2 or concolorous beneath. 

7 Th alius 5-10 mm long 

j i 4 and ^ mm broad, 2-4 

q - • times dichotomously 

* : — branched, the segments 

1. Plant. 2. Apex of a segment. oUong-obovate or ' linear 

3. Cross-section. 4. Spore. With rotund ate or 

oo cor date apex, the 
dorsal surface broadly channelled, the margin raised and 
swollen, usually with short cilia. Ventral scales colourless or 
violet. Cross-section 2.5-3 times as broad as high, the dorsal 
surface with a broad, flat channel, the ventral surface rather 
strongly arched and semi-circular below with the sides ascending 
somewhat suddenly to the elevated, swollen margin. Epidermal 
cells thin-walled, not mamillate. Capsules - deeply immersed, 
styles not prominent. Spores go-ioo /x in diam., fuscous, margin 
narrow, unequal ; outer face with 8-10 areolae across the diam., 
5-7 /x wide, papillose in profile. Antheridial ostioles numerous 
in two rows, colourless or violet, greatly prominent. 

Hab. On banks, mud-covered walls and on rocky soil. 

Distrib. S. of England (W. E. Nicholson). 

In the older part of the thallus, the section is 3-5 times as broad as high, 
the dorsal surface nearly flat and the ventral surface weakly curved. 

The dioicous inflorescence will separate R. Michelii from our other species. 
When without inflorescence it is difficult to separate from R. Beyrichiana and 
R. bijurca. The monoicous inflorescence of the former can generally be 
detected and the spores and areolae are larger. The latter is a smaller plant 
with the older parts characteristically orange-red, the section of the thallus 
more rectangular, and cilia are rarely present ; the spores also differ in size.- 

R. Crozalsii is a smaller plant with much longer cilia and a different 
section as well as smaller spores. 

R • glauca var. subinermis has the terminal segment of the thallus 4-5 
times as broad as high with the sides ascending very»obliquely to the thin 
margin. 

Mr. Nicholson who discovered this plant in Britain has now some doubts 
as to the British plant being the true R. Michelii. Forms of R. commutata 
Jack occur which appear to be dioicous owing to the archegonia or antheridia 
becoming abortive and he is inclined to refer the plant in question to such a 
form. 


■*mr? 
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6. Ricci a Beyrichiana Hampe 

Riccia Beyrichiana Hampe in Lehm. Pug. 7 p. 1 (1838). 

R. Lescuriana Aust., Proc. Acad. Nat. Sc, Phil. p. 232 (1869). 

R. glaucescens Carr, in Carr, and Pears., Hep. Brit. Exs. No. 66 (1878). 


I 


Monoicous. Usually 
in incomplete rosettes, 
glaucous-green above, 
more or less purple 
beneath. Thallus 5-10 
mm long and 2-3 mm 
broad, 2-3 times 
dichotomously branched, 
segments elongate, 
linear-cuneate to linear- 
obovate, with a broad 
flat channel and thick , 
raised and slightly convex 
margin , the ” apex 
rounded or emarginate ; 
the margin most fre- 
quently naked, some- 
times with a few, short 
cilia, rarely with cilia in one or two distinct rows. Ventral scales 
violet or colourless, inconspicuous. Cross-section 2.5-3. 5 times 
as broad as high, shallowly channelled above, broadly convex below , 
the sides gradually ascending to the rather thick and slightly 
recurved margin. Epidermal cells pyriform and rotundate thin- 
walled. Spores 95-120 p in diam., dark reddish-brown, margin 
entire, finely granulate ; outer face with 7-9 areolae across the 
diam., to 15 p wide , highly papillose in profile. Antheridial 
ostioles prominent. 



1. Plant. 2. Cross-section near apex arid 
near middle of segment. 3. Spares. 


Hab. On soil among rocks and on banks. 

Distrib. N. to Forfar, uncommon ; Ireland. 

To the notes given under the other species may be added the usuallv 
elongate segments, lmear-cunate to linear-obovate, mostly tinged with purple 

ML !P° res n Iarger than ^ ose of the oihers * <« also 

numerous cilia is rare in this country and is difficult 

spoli 1 and^treoT/ ' f' P 6 latter iS a dioicous s P fecies and has smaller 

pores and areolae. R. btfurca has a more rectangular section and smaller 

evirfS'ti Son ? e , of Published figures of sections of R. Beyrichiana have 
evidently not been taken from living material. In the living plant the flanks 

a re mn v ^ tif d ° rSa . 1 surface between the median furrow and the margin 
the than ’ an / the almost subacute in section down to the middle of 

the thallus ; from this point backwards the margin is thick. Carrin “ws 
?' S^ucescens b without doubt monoicous. Specimens from the original 
locality collected by Pearson and others show this ° rlglnal 
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7. Riccia bifurca Hoffm. 

Riccia bifurca Hoffm., Deutsch. FI. II p. 95 (1795). 

R. bifurca Lindenb., Monog. d. Riccieen p. 429 pi 20 fig. 1. (1836). 

Monoicous. Usually 
in rosettes 7-15 mm in 
diarn., glaucous-green 
above and in the older 
parts orange-red , tinged 
with violet or concolorous 
beneath. Thallus 3-7 
mm long and 1-2 mm 
broad, 1-2 times dichoto- 
mously branched, the 
terminal segments ovate 
to oval and narrowed at 
the apex, or narrowly 
oblong, with a broad, flat 
channel and thick as- 
cending margins . Ventral scales usually violet. Cross-section 
2-4 times as broad as high, semilunar at the apex of the terminal 
segment and nearly rectangular at the middle, the margin thick 
and swollen. Epidermal cells rotundate, not mamillate, thin- 
walled. Spores 75~9° A 6 m diam., reddish-brown, margin 
irregularly crenate ; outer face with 6-8 areolae across the diam., 
■6-7 jit wide, bluntly papillose in profile. Antheridial ostioles 
•conspicuous near the apex of the thallus. 

var. subinermis Heeg, Bot. Notis. p. Ill (1898). 

Margin of terminal segment with a few acutely pointed cilia. 

Hab. On moist soil among rocks, on banks and in stubble fields. 

Distrib. N. to Forfar, rare ; Ireland. 

Is often difficult to distinguish from small forms of R. Beyrichiana. The 
section of R. bifurca is nearly rectangular, the sides passing abruptly up to the 
margin which is almost always without cilia, while in R. Beyrichiana the lower 
surface is broadly convex with the sides passing rather gradually upwards, and 
cilia are frequently present. The spores are much smaller in R. bifurca , and 
the areolae on the outer face only about half the size. 

The orange-red colour of the older parts of the thallus is a useful dis- 
tinguishing character of this species. 

The cilia in the var. subinermis are always few in number, and may be 
•absent in adjoining plants, or even in the same plant under different conditions , 
as in some of the other species ; but this is by no means always so, and the 
presence or absence of cilia cannot be considered as merely owing to the 
surrounding conditions. 



1. Plant. 2. Cross-section. 3. Spore. 
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8. Ricci a Warnstorfii Limpr. in Wamstf. 

Ricci a Warnstorfii Limpr. m.s. in Warnstf., Verh. Bot. Ver. Jahrg. 27 p. 85 
.(1885)'; Stepli., Spec.- Hep. I p. 10 (1898) ; K. Mull,, Rabh. Krypt. FI. 
Leb. I p. 189 (1907) ; Nicholson in Hast, and East Suss. Nat. I 6 p. 258 
(1911). 



Monoicous. Small. 
In usually complete 
rosettes 6-13 mm in 
diam., yellow-green or 
green, more or less violet- 
coloured beneath. Thai- 
lus to 5 mm long and 
1 mm broad, regularly 
2-3 times divided, thick , 
the segments linear, 
rounded or truncate at 
the apex, rather broadly 
channelled towards the 
ultimate segments, the 
channels disappearing in 
the main divisions, the margin thick but shortly acute, sometimes 
swollen and elevated. Cross-section about 1.5 times as broad as 
high, strongly convex below, the sides passing steeply to the slightly 
recurved and thick obtusely pointed margin, the" upper surface 
rather broadly channelled then slightly convex to the margin. 
Epidermal cells thin-walled, rounded, with a few pyriform and 
mamillate. Ventral scales frequently violet. Spores 67—84 ll 
in diam., nearly black, with a broad, pale brown, nearly entire 
border, areolae 6-8 across the face, coarsely papillose in profile. 



L Plant. 2. Crcss-section. 3. Do., 
var. subinerrnis. 4. Spore. 


var. subinerrnis Warnstf., Krypt. FI. Mark Brand, p. 73 (1902). 
p. 22^1890 )' WamSt0Yfii Var * dliavis Wamstf. Verh. Bot. Ver. Brand. Jahrg. 41 

Margin of thallus with a few or several cilia. 


Hab. In stubble fields and other cultivated land. 
Distrib. S. of England ( W . E. Nicholson ). 


segments 1 th^thfr r i f t +lf I ii 0U J other species. The repeatedly divided linear 
segments, the thick thallus frequently violet beneath and rather commrmhr 

havmg s° me cilia on the margin, allow this plant to be generally recced 7 
The section is sometimes almost quadrate and the margins raised^ nd swollen ■ 

avera-e e about 0 77 t u e on P th eS -f iS ^ a ™ u , sly given by “thors. I find them to. 
age about 77 p on the few British specimens which I have seen. 
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9e Riccia commutata Jack 


Riccia commutata Jack in Steph. Spec. Hep. I p. 31 (1898) ; K. Mull. Rahb. 
Krypt. FI. Leb. I p. 191 (1907) ; C. Massal. Le Rice, d. FI. Ital. p. 56 
reprint (1912) ; Nicholson Journ. Bot. p. 105 (1914). 

Monoicous. Small. In 
compact rosettes, resem- 
bling in size and much 
in appearance R. 
Warnstorfii , but dark- 
green, the underside and 
margin sometimes red- 
dish-violet, the margin 
with a few cilia or naked. 
Thallus to 6 mm long 
and 1-1.5 mm broad, 
2-3 times divided, thick, 
the segments widely 
spreading, linear-oval, 
emarginate or truncate 
at the apex, narrowly channelled towards the ends of the ultimate 
segments, otherwise plano-convex, the margin thick and rounded . 
Cross-section 1.5-3 times as broad as high, weakly convex below, 
the sides passing gradually to the broad, rounded margins, the upper 
surface nearly flat. Epidermal cells thin-walled, rounded. 
Ventral scales hyaline or violet. Spores 90-80 ^ in diam., dark- 
brown, with a pale brown, subcrenulate border, areolae 6-8 across 
the face, coarsely papillose in profile. 



1. Plant. 2. Apex of a segment. 
3. Cross-section. 4. Spore. 


Hab. In stubble fields and other cultivated land. 
Distrib. S. of England. 


This species, which was first detected in Britain by Mr. W. E. Nicholson 
in Sussex, is closely allied to R. Warnstorfii. It differs chiefly in the dark 
green colour and in the broadly rounded margin of the thallus. In R . Warns- 
torfii the colour is yellowish-green, and the margin, though thick, is obtusely 
pointed. Mr. Nicholson mentions that R. commutata in Sussex forms more 
compact rosettes with shorter and wider branches than the other, also that 
both species are sometimes found in the same field. The present plant has a 
more northern distribution than the other. 

Levier distinguishes a var. acrotricha, having marginal cilia, the typical 
plant being considered naked, but Nicholson finds a few cilia in most of his 
plants and that the absence of cilia appears to be the result of moist conditions. 
He also mentions that cultivation of the plant confirms this view. 
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10. Riccia glauca L. 

Riccia glauca L., Sp. PI. p. 1139 (1753). 

R. glauca Lindenb., Monog. d. Riccieen p. All pi. 19 (1836) 


3 * Monoicous. Usually 

(Six in rosettes, 12-15 mm 

jg§|! in diam., green or 

glaucous-green above,, 
"fv concolorous beneath, 

paler when dry. Thal- 

f /’ lus 5-8 mm long and 1-3 

mm broad, 2-3 times 
dichotomously branched, 
segments thin, obovate to 
cuneate, with a broad , 
flat channel disappearing 
in the main divisions, 
the apex emarginate or 

3J truncate. Ventral scales 

nearly always colourless, 
x>res. evanescent. Cross- 

section 4-5 times as broad 
broad channel, the ventral surface 
ery obliquely to the thin and sharp 
> layer, rotundate and pyriform, 
diam., dark brown, the" margin 
, granular-papillose ; outer face 
7-11 ii wide, coarsely papillose 


var. minor Lindenb., loc. cit. p. 418 pi. 19 hg. 14-16, 

Rosettes much smaller, to 8 mm in diam. greei 
mm long and .7-1 mm broad, the segments deeply divi 
segments linear- cuneate to oblong, the apex 'round* 
emarginate ; spores as in the type, but sometimes pal 
with rather larger areolae. 
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var. suMnermis (Lindb.) Warnst., Krypt. FI. d. Mark Brand 

p. 70 (1902). 

Riccia subinermis Lindb., Med. Soc. F. et FI. Fenn. (1881). 

Margin of thallus with a few, short, sharply pointed cilia; 
thallus generally smaller and more yellow in colour than the type. 

Hab. In moist retentive soil in cultivated ground and on banks. 

Distrib. N. to Perth, frequent ; Ireland. 

The thallus being 4-5 times as broad as high, nearly always green on both 
surfaces, and the sides passing very obliqely to the thin and acute margin, 
render this species easily known. It has been much confused with our other 
common species, R. sovocavpa , but there is not much resemblance between 
them. In the field they can generally be distinguished with a pocket lens by 
observing them from an end view, R. glauca having a nearly fiat thallus with 
the upper and lower surfaces nearly parallel, while the other is boat-shaped ; 
in the former also the channel on the upper surface does not extend to any 
distance backwards, the older parts appearing convex above ; on the other 
hand, in R. sovocavpa the channel continues into the older parts. Under the 
microscope the plants cannot be confused, the dorsal epidermis and the section 
being quite different. The smaller spores will alone distinguish R . glauca from 
any form of R. Beyvichiana, with which it is sometimes confused. 

Intermediate forms between the var. majov and the type occur, also 
probably between the type and var. minor, but the latter is found in the 
Highlands of Scotland almost to the exclusion of the typical plant. The var. 
subinevmis has only as yet been found in small quantity in the south of 
England. 


11. Riccia sorocarpa Bisch. 

Riccia minima L. p.p., Sp. PI. p. 1139 (1753). 

R. sovocavpa Bisch., Act. Acad. Nat. Cur. XVII p. 1053 pi. 71 fig. 11 (1835). 
R. minima Lindenb., Monog. d. Riccieen p. 427 pi. 20 p.p. (1836). 

R. Raddiana Jack m.s., Steph., Spec. Hep. I p. 28 (1898). 

Monoicous. Usually in rosettes, 8-12 mm in diam., glaucous - 
green and somewhat crystalline above, concolorous beneath, 
grey-green and narrowed when dry, the margin being then erect and 
slightly incurved. Thallus 4-9 mm long and 1-1.5 mm broad, 
2-3 times dichotomously branched, the segments oblong-ovate, 
narrowed to the subacute apex, with a deep, narrow furrow. Ventral 
scales colourless, distinct near the apex and frequently reaching 
to the margin. 
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1. Plant. 2. Cross-section. 3. Spore. 
4. Portion of section with epidermal cells 
intact. 5. Do. in later stage. 

wide, highly papillose in profile. 


Cross-section 2-g times 
as broad as high, the 
dorsal surface with a 
narrow furrow, the 
ventral surface strongly 
convex, the sides passing 
abruptly to the sharp mar- 
gin. Epidermal cells 
of two layers, the upper 
mamillate and soon 
destroyed, the lower cubic 
with thick walls. Spores 
65-80 fi in diam., dark 
brown, the margin nar- 
row, yellowish-brown, ir- 
regularly crenulate and 
shortly papillose ; otiter 
face with 8-10 areolae 
across the diam., 6-9 g 


Hab. On moist retentive soil in cultivated ground and on banks. 
Distrib. — N. tp Elgin, rather common ; Ireland. 


Easily identified from our other concolorous species by the thick-walled 
epidermal cells. The upper layer of epidermal cells are early destroyed but 
may frequently be seen for some time at the median furrow. On the disappear- 
ance of the cells of the upper layer those of the lower layer become thickened 
and act as the epidermis. The thickened cell-walls can be seen near the 
margm of the thallus without making sections. The ventral scales are 
noticeable towards the end of the segments and reach to the margin ; rarely they 
are tinged with violet. In a section of the thallus the na?row furrow is 
readily seen and the sides abruptly ascending to the acute margin. 


12. Riccia nigrella DC. 


Riccia minima L. p.p., Sp. PL p. 1138 (1753). 

R. nigrella DC., Flor. Franc. 5 p. 193 (1815). 

R. minima Raddi, Op. Scient. Bologna p. 353 (1818). 
R. Pearsoni Steph., Spec. Hep. I p. 27 (1898). 


Monoicous. Small. Usually in incomplete rosettes, dark 
green and somewhat g aucescent above, the older parts occasionally 
orange-red, dark purple and shining beneath. Thallus 3 5-4 5 mm“ 
more rarely to 6 mm long, and .75-1 mm broad, 1-3 times dichoto- 

/Tw U i y c5 ra ^ the s yg™ ts widel y divergent from an acute angle 
ch gnelled, the margin acute, strongly involute when 
dry, the terminal segments hnear-obovate to shortly lanceolate 
rounded or subacute at the apex. Ventral scales large sml 
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1. Plant. 2. Segment, lateral view, showing 
ventral scales. 3. Cross-section. 

4, 5. Spores. 


lunar, imbricated, dark 
purple , extending to, but 
not beyond the margin. 
Cross-section 1 . 5-2 times 
as broad as high, nearly 
subquadrate, the dorsal 
surface deeply and sharp- 
ly channelled, the ventral 
surface weakly arched in 
the middle and rising 
almost vertically to the 
acute and slightly re- 
curved margin. Epider- 
mal cells thin-walled, not 
mamillate. Spores 

58-75 fjb in diam., nearly 
black, the margin broad 
and nearly entire ; outer 
face averaging 8 areolae 
across the diam., almost 


smooth in profile. Ancheridial ostioles little or not prominent. 


Hab. On mud-covered walls and on banks. 

Distrib. Worcester ; Wales ; Cornwall ; Kent ; rare. 

The dark green narrow segments with their sharp furrow, and the large 
purple semi-lunar ventral scales, render this plant easily distinguished. Our 
plant is undoubtedly monoicous, but the antheridial ostioles are difficult to 
find when the sporogones are in evidence, and this probably accounts in great 
measure for the confusion regarding the inflorescence. I agree with Mr. 
Pearson in considering the British plant identical with the Continental 
R. nigrella D.C. ; I cannot find any difference between the sections or other 
characters of the two plants. 


Subgen. Rieciella (Braun) Boulay 

Ricciella Gen. Braun in Bot. Zeit. p. 756 (1821) ; Warnst., Krypt. FI. Mark 
Brand, p. 67 (1902). 

Riccia Sect. 2. Ricciella Bisch., Bemerk. March, u. Rice. p. 160 reprint (1835). 
Riccia B. Ricciella Steph., Spec. Hep. I p. 36 (1898). 

Riccia Subgen. Ricciella Boulay, Muse, de la France II p. clxiv (1904). 

Chlorophyll-bearing layer consisting of variously directed walls 
. composed of one layer of cells, enclosing large air-chambers which 
usually break through the dorsal epidermis. Spores mostly with 
their exit through the ventral surface of the thallus. 


c 
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13. Riccia crystallina L. 

crystallina L., Sp. PI. p. 113S (1753). 


./mm,.. 


BSSSS*' 


ip 


1. Plant. 2. Cross-section. 3. Spore. 


f *2a _ ™ ! Monoicous. In 

j rosettes, 10-22 mm in 
Y :i diam., grey-green, fre- 

I f ’ 2 ' Cat-- *»o 1 colorous beneath. Thai- 

, Ins 5-10 mnt long, thick, 

'**“ obcuneate , several times 

( I dichotomously branched, 

| ^ j the segments crowded, 

L_ — — _ — _J — ; — 1 becoming spongy in ap- 

1 -d, , n _ ’ pearance through dis- 

• Plant -• Cross-section. 3. Spore. organisation of the dor- 

, 0 0 _ _ sal epidermis, terminal 

segments 2 - 2.0 mm broad, obcuneate to obcordate. Cross-section 

--<3 times as broad as high, almost rectangular, the dorsal and 
ventral surfaces being nearly flat and parallel, the margin obtuse • 
air-chambers large. Ventral scales absent or obsolete. Spores 
6 *?>P * n d .iam., dark brown, margin narrow, granular-papillose * 
outer face with 6-8 areolae across the diam., some being frequently 
incomplete, shortly papillose in profile. 4 y 

var. angustior Nees, Eur. Leb. IV. p. 430 (1838) ; Warnstf 
Krypt. FI. d. Mark Brand, p. 81, and fig. 6c p. 79 (1902). 

Plants in somewhat extended and frequently compact 
patches. Thallus narrower , 1-2 mm broad, linear, usually slightly 
broader at the end and emarginate or rounded, but not obcordate 

Hab. On mud at the side of ponds and in wet ground in fields Var 
angustior on damp sand on the sea-shore. Var * 

Distrib. N. to Forfar, uncommon ; Ireland. 

The older British botanists confused the present -nl art t? 

the latter can be at once distinguished 

epidermis and of the large air-chambers seen on section. the 

The spongy appearance is caused by the greater exnanqion n-f ^a 

SHS?™ “sHHS 
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p Jfu R ‘ cr yf^ h ^ the spores break through the dorsal epidermis * in 
R. fluitans and R. Huebenenana they break through the ventral surface. 

Va ^' an S usttor 1S very different in appearance from the type in its 
crowded and overlapping fronds which are nearly linear; it resembles the 

^F 1Ca i^ T c f olour and otller characters and is connected with it 

through intermediate forms. 


14. Riccia Huebeneriana Lindenb. 

Riccia Huebeneriana Lindenb. Monog. d. Riccien p. 504 (1836). 

R ' huebeneriana Lindenb. var. pseudo-Frostii Schiffn., Oest. Bot. Zeit. p. 2 
(1905). • f- 

R. psMdo-FvosM Jchiffn., Oest. Bot. Zeit (1907) ; K. Mull., Rabh. Krypt. 






1. Plant. 2. Cross-section. 3. Spore. 


~ j Monoieous. In 

crowded, complete or in- 
p, complete rosettes, 5-15 

mm in diam., green or 
7^7 yellow - green, usually 

j 5 fT7 / ' ? 2. tinged with vinous-red, 

sometimes wholly violet, 

jfSflfc * 180 concolorous beneath, 

v/ 'mkpl Thallus 3-5 mm long and 

7 1; - 1 mm broad, 1-3 times 

1. 5. dichotomously branched,. 

■ — the segments parallel or 

1. Plant. 2. Cross-section. 3. Spore T™ °\ kSS diver g ent > 

. . frequently over-lapping 

becoming pitted through the disorganisation of the epidermis Seg- 
ments linear, nearly flat above, the terminal one channelled apex 
rounded and emarginate. Cross-section about twice as broad 
as high, the dorsal surface with a narrow, shallow channel near the 
apex, the ventral surface convex, the sides obliquely ascending to 
the rather obtuse, and sometimes swollen margin. ' Air-chambers 
large. . Ventral scales rather large. Spores 56-64 p in diam. 
brownish-yellow, translucent, margin broad, irregularly crenate * 
outer face with 6-8 areolae across the diam., 7-9 ^ wide, occasion- 
ally incomplete, bluntly papillose in profile. Antheridial ostioles. 
violet, occasionally prominent. 

Hab. On mud at the sides of ponds on withdrawal of the water. 

Distrib. S. of England, rare. 

Some forms of this species are not unlike the land form of R. fluitans 
which hap occasionally a violet ‘tinge on the thallus. The latter is a lamer 
plant, more distinctly channelled, the section is obliquely semi-lunar the 
spores much larger, the areolae only 4—5 across the face of the spore and very 
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large , the older plants of R. Huebeneriana have a pitted appearance which 
nearly always will separate it. There appears to be no doubt that R. pseudo- 
Rrostn is not a distinct species from the present plant. Familler has culti- 
vated the former and found that it sometimes became directly transformed 
beneriana as mentioned by A. W. Evans in the Bryologist, p. 86 
(lyzzJ). \\ . E. Nicholson has also found that the more green colour and the 
turgid growth of the upper part of the thallus which have been described as 
characters of R. pseudo- Frostii, are owing to the plant growing in wetter 
ground, and are absent when in drier conditions ; in the latter case the 
segments are thinner with more or less divergent branches. 

The North American species R. Frostii Aust., which has also been found in 
a lew places on the Contment, has a similar habit to the present plant but the 
sculpture of the spores is different, the ridges being more or less branched but 
rarely formed into areolae. ’ 
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15. Riccia fiuitans L. 

Iticcia fluitans L., Sp. PI. p. 1139 (1753). 

R. canaliculata Hoffm., Deutsch. FI. p. 96 (1795). 
Ricciella fluitans A. Braun, Allg. Bot. Zeit. p. 757 (1821). 



3. Fertile 


Monoicous. In thin 
sterile patches, floating in 
stagnant water , or in fre- 
quently fertile layers on 
mud, green or yellow- 
green. Thallus 10-50 
mm long and .5-1 mm 
broad, several times 
dichotomonsly branched , 
the segments divergent , 
linear. In the floating 
form very thin and near- 
ly flat, narrowly chan- 
nelled towards the apex, 
green on both surfaces' 


1. Plant. 2. Cross-section, 
segment. 4. Spore. 

withou t rhizoids or ventral scales. In the terrestriaHornT thick’ 
broadly channelled occasionally tinged with violet on the sides 
and margin, rhizoids numerous, ventral scales small, confined 
to near the apex of the lobes, colourless or violet • cross serf-inn 
unsymmetncally semilunar, the margin obtuse, air-chambers lame 
communicating with the dorsal surface by small , opTninl but’ 
which later frequently become closed through swdling 8 0 f the 
surrounding cells Capsule forming a spherical pZuffranL on 
e ventral side of the thallus, furnished with rhizoids on the 
nc osmg tissue. Spores 75-po /j, in diam., brownish- vellow 
translucent, margin broad, 4-7 £ across, eniire oT neariv s^’ 

, Wlth 4~5 areolae across the diam., those in the Centre 
rge, .x 24 [x wide ; inner faces with irregular ridges whirh 
seldom form areolae. Antheridial ostioles prominent ^ 
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Hab. Floating on the surface of the water in ponds and reservoirs, or 
rooting m the mud at the sides or bottom. 


Distrib. N. to Perth, uncommon ; Ireland. 

The floating form cannot be mistaken for any other of our hepatics. It 
has more resemblance to some states of Callitriche hamulata. The terrestrial 
plant might be occasionally confused with some states of R. Huebeneviana, 
under which species distinguishing characters have been given. 

Adventive branches from the ventral side of the thallus are common in the 
floating form. These become detached and form new plants. In this form the 
dorsal epidermis forms a complete covering over the air-chambers, but in the 
terrestrial form this covering remains incomplete, the air-chambers thus com- 
municating with the dorsal surface by means of small openings, which however 
are not true pores such as occur in Ricciocavpus and in the Marchantiaceae . 
The terrestrial form is frequently classed as a variety, or is considered as the 
type of the species. In Scotland the only form met with is the terrestrial plant, 
where it is always submerged except in dry seasons, growing on the mud at the 
bottom, while in parts at least of England it only occurs as a stranded plant on 
the margins on withdrawal of the water on which it had been floating. 

Familler in Die Leb. Bayer ns, 1920, has brought forward the view that 
the floating plants are aquatic forms of different species, but further evidence 
is required before this can be substantiated. 


Ill RICCIOCARPUS Corda 

Ricciocavpus Corda in Opiz, Beitr. p. 651 (1829). 

Thallus dichotomously branched with obcordate lobes, 
floating in the water and later fruiting on the mud, seldom forming 
rosettes. Chlorophyll-free layer very weakly developed, the 
thallus consisting for the greater part of polyhedral air-chambers, 
the walls of these, as well as the dorsal epidermis, with distinct 
pores ; ventral surface with long, dentate , violet-coloured scales ; 
i Archego nium surrounded by a rudimentary involucre. Capsule 

y immersed. Antheridia situated in a toothed ridge in a median 

I t furrow of the thallus. 

Ricciocavpus differs from Riccia in the archegonia being surrounded by a 
, rudimentary involucre, the antheridia situated in a furrow along the centre 

v of the thallus, the presence of distinct pores, i.e., pores surrounded by special 

cells, the ventral scales originally in several transverse rows, the presence of 
oil-bodies as in the Marchantiaceae, and in the great development of the 
chlorophyll-bearing tissue. 

Some authors consider that Ricciocavpus is not entitled to generic rank, 
and have replaced R. natans in the genus Riccia. 
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Ihis genus has until recently contained only the widely distribute 

* ZS „ ’toSTSS gi££L H,p “‘ m ’" h " 1 " cl "“ “° ,h “ -p"-. 

16. Ricciocarpus natans (L.) Corda 

Riccia natans L., Syst. Veget. p. 956 (1781). 

Ricciocarpus natans Corda in Opiz, Beitr. p. 651 (1829). 


Dioicous? Thai] us 
5-10 mm long and 4-8 
mm broad, 2—3 times 
dichotomously branched. 
Lobes obcordate with a 
distinct median furrow 
throughout, divided near 
the apex of the lobes. 
Air-chambers large with 
unistratose walls, show- 
ing through the dorsal 
epidermis as hexagonal 
areolae, in each of which 
is a minute pore sur- 
rounded by 6-8 cells with 
slightly thickened walls. 
Cross-section nearljr flat, 
becoming thinner to- 
wards the obtuse margin, 
slightly convex on the 



1 Plant > floating form. 2. Apex of 

ventral scale. 3. Cross-section of thallus. 


ventral surface, and on each side of ,, sJl | ht v convex on the 
surface. Floating form resembling r furrow on the dorsal 
violet, with long pendent 7enated Tfl ° r m ° re or Iess 
surface, and with few rhiVm'H ’ v< ^ sc ^ es on tha ventral 
crowded imperfect rosrftes vrflnw . ^ TerrestriaI form in 
dark red, ith S v tinged with 

ventral scales and® rather numerous ^ rl T ° r violet - c °l°^ed 

SU escaping through 1 sii, 

Hab. Floating in stagnant water, or on mud at the margins. 

Distrib. From York southd., rare ; Ireland. 
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This plant can hardly be confused with any other species. The dorsal 
surface does not become pitted as in R. crystallina. I have not seen capsules, 
which are very rare everywhere, on the British plant. 

One of the modes of increase in this species, is by the thallus splitting 
along the median line, the halves separating and forming new plants. 

Goebel mentions that the ventral scales of the water form may be con- 
sidered as leaves. They possess chlorophyll and thus co-operate in assimila- 
tion. They increase the surface by which water may be absorbed and also 
give the plant more stability. In the land form these scales are much reduced 
and only serve to protect the vegetative point. 


Family III. MARCHANTI ACEAE 

Chlorophyll-bearing layer nearly always with highly developed 
air-chambers , from the floors of which arises a filamentose assimila- 
tive tissue. Pores (except in Dumortiera) always present. Sexual 
organs always in groups, frequently on long peduncled capitate 
receptacles. Sporogonium with foot and pedicel, the mature 
capsules breaking through the calyptra and dehiscing by teeth or a 
lid, rarely by 4-8 valves. Sterile cells, usually developed as 
elaters, always present, as well as spores. 

As most of our species of this family are commonly met with in a sterile 
condition, it is necessary to be able to distinguish them by the thallus. 
Fortunately there is little difficulty in doing this. The student will soon learn 
to know each species by its general appearance, but failing this other characters 
are readily available. The pores are either simple, with one opening, or 
compound (“barrel-shaped") ; in the latter case they are surrounded by 4-5 
rings of super-imposed cells, and have an upper and a lower opening. The 
characteristic differences in the pores of each species can be usually detected 
by placing a small piece of the thinner part of the thallus under the microscope. 
The lower layer “of the barrel-shaped pores can even be frequently distinguished 
in this way by careful focussing. It is advisable, however, in all cases, that a' 
thin piece of the dorsal epidermis should be sliced off with a razor, when the 
enclosing cells of the pores and the condition of their walls and angles can be 
much more clearly observed. When the pores are barrel-shaped, their lower 
layer can be seen by examining the underside of the piece. It is also important 
to note whether the angles of the cells of the dorsal epidermis are thickened or 
not, as well as those of the pores. Sections of the thallus can also easily be 
made. These show at once whether the pores are simple or barrel-shaped, 
as well as the structure of the various parts mentioned in the descriptions. 
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The section in each species is quite distinct. The ventral 

usually easily observed differential characters. a so 


j f Gemmae-receptacles present 

\ Gemmae-receptacles absent "" 1:11*. * 

„ , rG ™ e - rece P tacIes beaker-shaped with fringed" m 'argia7 pores" com- 

2 1 Gemmae-receptacles iunuiate ' with entire' margin ' 'porefsimple' 

r .. ' VII, Lunularia 

^ J Air-chambers and pores absent jzttt n 

\Air-chambers and pores present \ 

4 / Dorsal epidermal cells with thickened angles „■ 

l -Dorsal epidermal cells without thickened angles .!!!!.’!!!!!.*.’!! ^ 

J P ^exTf SP thalIns S ’ air - Chambers “ one ^ ; $ invoiucresessile'beiow 
5 1^ Pores hardly visible^ afr-ihanibers' in severai layers' iiivolucT^stilked 
r . . , V. Reboulia 

e f Ar S SSra!":* “ W m* «nw 

toss safer* Mk “ “• ““ «.»pS~v“s 

* IX, Preissia 


■ ii 


Targionieae Lindb. 


Subfamily Targionioideae 


than |P« f 

dSSnSots. An ‘ heridii lhe "PP“ oftmS 

latter .bdo^a^^S^^Ku^wlSSi uldbe™ P* I yath ° dium - T ° the 

: as Dickson's Med* spuna fnm ScotSrd In ST ^ be thesame 
Whether this be so or not, and the matte? i« f IV P- 20. 

tion in deciding- that thp p-v-n-hv /" 1S doubtful, there neecLlMwio hesita 
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IV. TARGIONIA L. 

Targionia Mich., Nov. PI. Gen. p. 3 pi. 3 (1729). 

Targionia L., Sp. PL p. 1136 (1753). 

. Thallus coriaceous with indistinct areolae on the dorsal surface 
and with simple pores. Air-chambers distinct. Archegonia in 
groups immediately behind the apex of the thallus, only one attaining 
maturity. Involucre arising as a thick membrane from both 
sides of the group to form a sheath over the sporogonium, separated 
in front by a narrow vertical fissure with interlocking teeth. 
Pseudoperianth absent. Capsule shortly pedicellate, at length 
breaking through the calyptra, the two valves of the involucre 
separating, leaving a slit-like opening; the apical portion on 
dehiscence becoming detached in one or more fragments, the 
remainder being divided 'into 5-8 irregular, reflexed lobes. $ 
receptacle on small disciform apices of short innovations arising 
from the sides of the midrib underneath. 

A small genus, of which Stephani gives only two species, almost confined 
to the warmer parts of the globe. 


17. Targionia hypophylla L. 

Targionia hypophylla L., Sp. PL p. 1136 (1753). 

Targionia Michelii Corda in Opiz, Beitr. 1 p. 649 (1829). 






” ~~ ~ Monoicous. In small 

‘ patches or extended lay- 

/fgi ers of a light green 

colour. Thallus 10-15 
. 5. n mm long and 3-5 mm 

fyj, "£ I broad, simple or innova- 

/ ting f rom the ventral 

s ^ e °f midrib, more 
' ikw M Cl ii ’ tij f rarely dichotomously 

y/P* \ y branched, slightly con- 

, C ca ve, cuneate with incised, 

•**’ 1 £ apex. Dorsal' surface 

2 . , with indistinct areolae ; 

r - epidermal cells 5-6- 

1. Fertile thallus. 2. Pore from above. angled, With slightly 

3. section through pore. thickened walls and much 

thickened angles, quad- 
rate at the 1-celled margin. Pores simple, conspicuous , slightly 




1. Fertile thallus. 2. Pore from above. 
3. Section through pore. 
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IV. TARGIONXA 

elevated, with about 4 concentric rings , each of 6 cells, without 
thickened angles. Ventral surface strongly, convex, purple-black ; 
scales in one row on each side, large , obliquely triangular with a 
broadly aid-shaped appendage. Chlorophyll-bearing layer narrow 
air-chambers distinct, the terminal cell of the filaments large and 
ovoid. Midrib prominent below, rather suddenly passing into the 
lamina. Involucre sub-globose, subcompressed, keeled purple- 
black. _ Capsule spherical, the wall of one layer of cells, with annu- 
lar thickenings. Spores 65-75 p in diam., finely reticulate and 
with a few ridges, the margin broad, crenulate. $ receptacle 
papillose on upper surface and with purple scales underneath. 

Hab. On warm, dry rocks, especially basaltic and limestone. 


HP 

m 

rf 


Bistrib. Devon to Skye and Perth ; rare ; Ireland. Fr. Feb.-April. 

but these species are easily distinguished from Targionia not only bv the 
but . b y the former having the dorsal epidermis smooth when dry 

+h» Jii e , pre n ent s ,Pf ies „ is a xerophyte and can withstand prolonged drought • 


evaporation. 


. •it. -x • , . 1 — w “ u ; y wcauier, exposing 

with its imbricated ventral scales, and thus hindering 

the dimension? iven timeS remain “ d are sm * ller (*>-56 M) than 

naTt Xh x^ branch con sists of an expanded disc seated on a cylindrical basal 
P,' The upper surface of the disc is covered with small protuberances the 
centre of each having an opening which leads to the antheridial cavity 

new S e ntT tral inn ° Vations fret l uentl y separate from the thallus and form 

This species is widely distributed in warm climate • in •+. . 

almost confined to the Western and Mediterranean regions.' P 13 


Subfamily Marchantioideae 

Marchantieae Lindb. 

Sporogonia aggregated on the under side of a j 

receptacle (carpocephalum). 1 a P tdunc led 
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Marchantioideae-Operculatae 

Areolae on the dorsal surface of the thallus indistinct. Air- 
chambers becoming undefined through the formation of secondary 
walls. Apical portion of the capsule at dehiscence falling off as a 
cap or in fragments., the under part remaining behind as an urn- 
shaped cavity ; capsule-wall without semi-annular thickenings. 
-Usually only one arch egonium developed in each involucre of the 
receptacle. 

The following European genera, in addition to Reboulia , are included in 
■the Operculatae, viz. Plagiochasma, Grimaldia, Neesiella and Fimbriaria. 


V. REBOULIA Raddi 

-Asterella Pal. de Beauv. p.p,, Encyc. Meth. Suppl. 1 p. 502 (1810). 

Reboulia Raddi, Opusc. scient. di Bologna II p. 357 (1818). 

Thallus dichotomously branched and innovating at the apex, 
coriaceous, without distinct areolae on the dorsal surface and with 
scattered simple pores, the originally simple air-chambers becoming 
divided by secondary walls, rendering their limits indistinct. 
Peduncle of $ receptacle arising from behind the apex of a thallus- 
lobe, s'urrounded at base and apex by narrow scales, with a single 
rhizoid furrow ; receptacle conical or hemispherical, divided to the 
middle into 4 -j obtuse lobes with air-spaces and compound pores ; 
involucres arising from the ventral margin of the receptacle-lobes, 
conchoidal and 2-valved, each enclosing a single sporogonium 
which does not fill the cavity. Pseudoperianth absent . Capsule 
subglobose, shortly pedicellate, with a large foot, irregularly 
dehiscing at the apex, the lower portion being left behind as a 
hemispherical cup containing the spores and elaters. Elaters 
2-3 spiral. receptacle sessile, arising from behind the apex of a 
thallus-lobe, oval to semicircular, surrounded with small paleae. 
Gemmae none. 

This genus is composed of a single species which is widely spread- through- 
out the globe, but is absent in cold climates. 
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18. Reboulia hemisphaerica (L.) Raddi 

MarcJiantia hemisphaerica L., Sp. PI. p. 1138 (1753). 

Asterella hemisphaerica Pal. de Beauv., Encyc. Meth. Supp. 1 p. 502 (1810). 
Reboulia hemisphaerica Raddi, Opusc. scient. di Bologna II p. 357 (1818). 


1. Fertile plant. 2. Pore. 

through pore. 


Section 


T~3~ ~j Dioicous and monoi- 

! • cous - In small rosettes 

j k QUMp I or slightly extended lay- 

: % S o vPlvr ers, light green .with 

, / \ '“At usually a purple margin . 

/ it <Oy ' I Thallus 10-30 mm long 

li* 2 - and 6-8 mm broad, oh- 
, \ ^ \ l° n & or obcordate with 

emarginate or bilobed 
‘ W’ a P ex > margins ascending, 

'V -- crenulate. Dorsal epi- 

^ dermal cells 4-6-angled 

2 * 'Wy ijjy 1 with walls slightly and 

— — — — — angles much thickened . 

1. Fertile plant. 2. Pore. 3. Section ^little elevated, with 

through pore. 5-6 concentric rings , each 

oi b-6 cells having thick - 
, angles. Ventral 

surface purple; scales imbricate, in one row on each side of the 
midrib, obliquely lunate, with too linear acute appendages. Chloro- 
phyll-bearing layer strongly developed, occupying about half the 
midnb and almost the whole of the lamina. Midrib thick 
gradually passing into the lamina ending in a 1-celled margin’. 
Peduncle of $ inflorescence 15-25 mm long. Capsule-wall of a 
single layer of cells y without annular thickenings. Spores 65-76 a 
m diam., rounded-tetrahedral, with a few large areolae and broad 
crenulate margin, brownish-yellow. 

Hab. On rocks and on soil among rocks in rather dry places. 

Distrib. N. to Caithness, uncommon ; Ireland. Fr. March- July. 

o .^+- The /l? 0< i t I h ,? apery surface of the dorsal epidermis when dry and the 
section of the thallus, render sterile plants of this species easily known In all 
exce Pt Dumortiera f the air-chambers are dis4c?in one layer 
but in Reboulia laminae are developed from the walls and roof of these chain' 
bers and form irregular secondary ones which occupy a labe oart of thZ 
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As in the other species, the receptacle has small eminences on its upper 
surface, on each of which is a pore leading to an antheridial cavity. Between 
these eminences are barrel-shaped pores leading to air-chambers. Barrel- 
shaped pores are also found on the $ receptacle in this and the other species. 

In Reboulia , Conocephalum and Dumortiera the ‘5 receptacle is almost 
sessile on fertilization, or at least is very shortly raised above the surface, the 
peduncle becoming elongated only on the maturity of the spores. On these 
plants we find the receptacle to be sessile or nearly so. 


VI. CONOCEPHALUM Wigg. 

Conocephalum Wigg., Prim. FI. Hols. p. 82 (1780). 

Fegatella Raddi, Opusc. scientif. di Bologna II p. 356 (1818). 

Thallus large, dichotomously branched ; areolae very distinct, 
mostly hexagonal, pores simple ; gemmae-cups absent. 
Chlorophyll-bearing layer shallow, air-chambers large, terminal 

cell of the filaments forming the floor produced into a /pointed 

colourless beak. Peduncle of $ receptacle from the .apex of a 
branch, long, with a single rhizoid furrow ; receptacle obtusely 
conical , almost entire, composed of 5-5 tubular involucres, each 
enclosing a single sporogonium. Pseudoperianth absent. Capsule 
with rather long pedicel, clavate- pyriform, dehiscing at maturity 
by throwing off an apical cap, the remainder splitting longitudinally 
by 4-8 reflexed valves. Spores large , papillose, many celled , 


Marchantioideae-Compositae 

Areolae on the dorsal surface of the thallus distinct. Air- 
chambers (except in Dumortiera) well defined, rarely divided by 
secondary walls. Capsule usually dehiscing by irregular valves, 
the wall with semi-annular thickenings (except in Lunularia). 
Usually more than one archegonium developed in each involucre of 
the receptacle. „ .. 

This group contains the highest members of the Marchantiaceae. Leitgeb 
named it "Compositae” on account of the female receptacle representing a 
branch-system, i.e. the growing-point of the thallus which is to form the 
receptacle usually dividing repeatedly in a dichotomous manner, each new 
growing-point giving rise to archegonia in acropetal succession. In the 
"Operculatae,” which received this name cn account of the mode of dehiscence 
of the capsule, Leitgeb considered that the female receptacle represented a 
single branch, the growing-point of which gave rise to the receptacle and did 
not undergo dichotomy. The two groups are not sharply divided, and Cavers 
has suggested, as a result of his studies, that the female receptacle of all the 
Marchantiaceae, except Clevea and Plagiochasma, will be found to show the 
"Composite” mode of development. 
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VI. CONOCEPHALUM 


beginning to germinate while still within the capsule. Elaters 
-4-spiral, bluntly fusiform. Male receptacle disciform, papillose 
f ' ssl Jf a * a P e * ° f a branch, becoming apparently lateral, surrounded 
by the dorsal layers of the thallus. 

, 0 r 1 + TW ?- S f eaeS ?} , this genuS have been descri bed, the common European 
ySprea< ^ ^ N ° rthern Asia and America ’ and one from 
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19. Conocephalem cotiicum 

Hepatica vulgaris Mich., Nov. PL Gen. p. 3 (1729). 
Marchantia conica L., Sp. PL p. 1138 (1753). 
Conocephalus conicus Dum, Comm. Bot. p. 115 (1822). 
Fegatella cornea Corda in Opiz, Beitr. 1 p. 649 (1829) 
Hepatica conica Lindb., Hepat. ut'veckl. p. 5 (1877) 


(L.) Dum. 



Dioicous. In largely 
extended, dark green , shin- 
ing layers. Thallus 10- 
20 cm long and 8-10 mm 
broad, linear, flat with 
somewhat undulate mar- 
gins and slightly chan- 
. nelled centre, the apex 
emarginate. Dorsal sur- 
face with large areolae 
forming a regular network;- 
epidermal cells thin - 

walled, angles not thick- 
ened. Pores elevated, 
visible to the naked eye, 
with g—6 concentric rings, 
of cells, the innermost 
ring .composed of 6-7 


cells. Ventral surface 
pale green, midrib con- 
spicuous, scales rather 


IS 


1. Fertile plant. 2. Pore. 3.' Section 
through pore. 

distant, tender, in one row on each sidef' with vioffrenifrm 

at the apex, with annular thickenings. Spores 70-90 u in 
^ .ater reddish-brown, i Z? 

Hab. On wet shady rocks. 
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Distrib. N. to Shetland, common, ascending to 3200ft. in the Highlands; 
Ireland. Fr. Feb. -April. 

The large dark green shining patches on wet rocks, with the very distinct 
areolae and pores, and the pleasant scent when bruised, are unlike any of our 
other species. Bot h Lunularia j&nd MgmJmiriia nearly always have gemmae- 
cups present, and a section of the thallus show's the midrib very gradually 
passing info the lamina which has a broad 1 -celled margin, wljile in Conocepha- 
lum the midrib passes rather suddenly into the lamina, and the margin is 
usually 2-celled. Moreover the long pointed beak of the terminal cell of the 
filaments forming the floor of the air-chambers, belcnv the simple pores, will 
alone separate this species from any other of the family. In the fertile plant, 
the conical receptacle and large multicellular spores are notable. This species 
rarely fruits in the Highlands of Scotland, though it frequently does so in the 
south. Tubers are often formed on the ventral surface of the mid-rib ; these 
become detached and form new plants. 

Oil-bodies and mucilage-organs are well developed in this species. The 
former give the plant its scent and protect it from being eaten by snails. The 
mucilage occurs either in longitudinal rows of confluent sacs or as isolated cells. 
Goebel considers that their function is for storage of water. 

The stalk of the $ receptacle is delicate and soon withers. The spores are 
multicellular because they begin to germinate wdien within the capsule. This 
does not happen in the other Marchantiaceae, but can be seen in Pellia . 

Cavers mentions that two antheridia may occasionally be seen in one 
cavity. 


VII. LUNULARIA Adans. 

Lunularia Mich., Nov. PI. Gen. p. 4 (1729). 

Lunularia Adans., Fam. PI. p. 15 (1763). 

Thallus large, irregularly furcate or innovating from the apex, 
the dorsal surface distinctly areolate when moist, with semilunar 
gemmiferous receptacles always present ; pores simple. 
Chlorophyll-bearing layer narrow. Peduncle of $ receptacle from 
a sinus of the thallus, _ mjkmUk jMm surrounded 

at the base with scales in several layers f* receptacle almost 

entirely composed of fou r c ru ciate.^ h orizontal tubular involucres ; 

each containing a single sporogonium. Pseudoperianth absent. 
Capsule rather longly pedicellate; exserted from the bilabiate 
involucre, dehiscing nearly to the base by four narrow valves. 
Cells of capsule wall'without annular thickenings. Elaters bispiral, 
thread-like. $ receptacle disciform, sessile at apex of a short 
branch, becoming, as with the ? receptacle, apparently lateral, 
surrounded, except in front, by the* elevated border of the thallus. 


**11 
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VII. LUNULARIA 


The solitary species of this genus is widely distributed in warm regions. 
It is native in the Mediterranean region, and possibly in the south of England 
and south-west of Ireland. Throughout the other parts of Europe it has 
spread by means of gardens, flcwer-pots, etc. 




20. Lunularia cruciata (L.) Dum. 

Lunularia vulgaris Mich., Nov. PI. Gen. p. 4 (1729). 

Marchantia cruciata L., Sp. PI. p. 1137 (1753). 

Lunularia cruciata Dum., Comm. Bot. p. 116 (1822). 



1. Thallus with gemmiferous receptacles. 
2. Receptacle with gemmae. 3. Gemma. 
4. Pore. 5. Section through pore. 

6. Female inflorescence. 


Dioicous. In extended 
dense layers of a light 
green colour, somewhat 
shining, becoming brown- 
ish-yellow with age. 
Thallus 1.5-2. 5 cm long 
and 6-11 mm broad, 
obcordate and emargin- 
ate at the apex, flat or 
slightly concave, margin 
hyaline, sinuate. Dorsal 
epidermal cells 5-6- 
angled, generally thick- 
ened , at least at the 
angles, and sometimes 
markedly incrassate, but 
not infrequently with 
walls and angles thin. 
Pores conspicuous, highly 
elevated , with 5 con- 
centric rings, each of 6 
hyaline cells. Ventral 
surface green, scales in 
one row on each side, 




very tender , hyaline, broadly lunate with a rotund ate appendage, 
several cells having oil-bodies. Midrib but little prominent below 
20-25 cells thick in the middle, very gradually passing into the 
lamina ending in a 1 -celled margin 3-4 cells wide. Chlorophyll- 
bearing layer with 2-3-celled branched filaments. $ peduncle 
2-2.5 cm long, delicate, nearly pellucid, with scattered hairs or 
almost naked. Capsule dark brown, oval, of one layer of cells. 
Spores 14-17 fi in diam., rounded-tetrahedral, smooth, yellowish- 
brown. Elaters very long and slender, yellowish-brown. Gemmae 
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grouped in cavities having a semilunar fold of the epidermis on the 
postical side, lenticular, vertically inserted, with a 1 -celled hyaline 
pedicel and a closed sinus at each side. 

Hab. In flower-pots and gardens, spreading to moist rocks in the neigh- 
bourhood. 

Distrib. N. to Kincardine, rarer towards the north ; Ireland ; perhaps 
a native of the south of England and south-west of Ireland. Fr. very rare, 
Autumn. 


This is a more common species in this country than Marchantia and was 
usually mistaken for it by the older authors ; it has doubtless increased greatly 
within the last century. It can be recognised by the gemmae-cavities, with 
their crescent-shaped, entire margin, which are almost always present ; the 
brownish-yellow colour of the older parts of the thallus is also unlike that of the 
other species. The pores are conspicuous in the moist plant and are more 
elevated than in Marchantia. The concentric rings of the pores are rather 
difficult to detect on account of the hyaline cells composing them being almost 
superimposed on one another, and the inner cells being frequently tom. 


VIII DUMORTIERA Reinw. Bl. et Nees 

Dumortiera Reinw. Bl. et Nees, Nova Acta Leop. Carol. VII p. 410 (1824). 

Thallus large, dichotomousjy branched and innovating from 
beneath the apex, thin and soft, or more rarely coriaceous, without 
pores or permanent air-chambers, the latt er only ind icat ed b y 
indistinct ar eolation ; gemmae-cups absent. Ventral scales greatly 
reduced. Peduncl e of g receptacle w ithtwo rhizoid furrows, with 
barbate chaffy sc ales* at the base and apex : receptacle disciform, 
convex, with a few bristle-like hairs, with 6-io short rays, under 
each being one saccate, horizontal involucre enclosing a single 
sporogonium. Pseudoperianth absent. Capsule with a short 
pedicel, deeply dehiscing by 4-8 valves. $ receptacle disciform, 
depressed in the centre, on a short peduncle with two rhizoid 
furrows. 

A tropical genus of which three species are known. Our D. hirsuta is 
found in some quantity in the south-west of Ireland and very sparingly in the 
south of England, also in Italy. It is widely distributed on the tropical 
islands of both hemispheres. 

D 
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VIII. DUMORTIERA 


21. Dumortiera hirsuta (Sw.) Reinw. Bi. et Nees 

Marckantia hirsuta Sw., Prodr. FI. Ind. Occ. p. 145 (1795). 

Mavchaniia ivrigua Wils. M.S. in Hook., Eng. Flora p. 106 (1833). 

Dumortiera hirsuta Reinw. Bl. et Nees, Nov. Act,. Leop. Carol VII p 410 
(1824). 

Dumortiera ivrigua Nees, Eur. Leb. IV p. 159 (1838). 

Dumortiera hirsuta var. ivrigua Spruce, Hep. Amaz. et And. p. 566 (1885). 




Dioicous and monoi- 
cous. In extended dark 
green layers. Thallus 
7-10 cm long and 8-12 
mm broad, frequently 
being furcate at the apex 
which is rounded and 
deeply emarginate ; flat 
or slightly concave, 
margin very slightly un- 
dulate ; partly or wholly 
translucent witlTthe mid- 
rib appearing con- 
spicuous. Dorsal surface 
with a faint network of 
ridges , most evident in 
the younger , .parts ; 
epidermal cells 4-6- 
angled with thin walls 
and angles not thickened. , 


1. Fertile Plant. 2. Male inflorescence. 

3. Apex of j^oung thallus. 

4. Transverse section of thallus. 

5. Portion of do. enlarged, showing ridge 
cut across. 

Ventral surface pale green with rather numerous long yellowish 
smooth rhizoids on the midrib and scattered as bristles over the 
lamina and margin / tuberculate rhizoids few ; scales evanescent 
on both sides of the midrib. Midrib rather prominent below 
14-16 cells thick in the middle, the lower two- thirds of small cells 
the remainder large and occupying the entire lamina except one 
smaller row on the dorsal a$d ventral surfaces ; the midrib verv 
gradually passing into the margin of 3 strata of cells 6-7 cells 
wide. Peduncle of ? receptacle 12-23 ^ long, thick, reddish- 
brown. Capsule globose, reddish-brown, of one layer of cells 
the wall with numerous annular thickenings. Spores 22-28 a in 
diam., roundish-oblong, thickly and coarsely papillose, yellowish- 
brown. Male receptacle with bristle-like hairs on the side. 

Hab. On dripping rocks in shade, 

Distrib. S. of England ; Ireland. Rare. Fr. Spring. 
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This rare species is confined to shady places where there is a constant 
trickle of water. The soft and thin, partly translucent thallus, with its 
absence of pores and faint network of ridges, does not resemble our other 
species. The thallus is usually only coriaceous when growing in an abnormal, 
that is a dry, situation. A section shows the absence of air-chambers. They 
are laid down at the growing point, but disappear later, the tissue becoming 
thus composed of almost uniform cells enlarged towards the centre and not 
differentiated as in our other Marchantiaceae. 

The smooth rhizoids on the ventral surface are transformed into bristles on 
the lamina and margin. Tuberculate rhizoids, with their principal function of 
storing water, are little required in a hygrophilous plant such as Ditmortiera, 
nor are their protecting ventral scales necessary. 

Douglas Campbell found that in D. trichocephala, air-chambers are not 
laid down even in the young plant. 

D. hirsuta is sometimes, at least, undoubtedly monoicous, as pointed out 
to me by Mr. Nicholson in specimens from Sussex (Hast. E. E. Suss. Nat . 
p. 261, 1911). 


IX. PREISSIA Corda 

Preissia Corda in Opiz, Beitr. 1 p. 647 (1829). 

Chomocarpon Corda, op. cit. p. 647 (1829) ; Lindb. Hepat. utveckl. p. 6 (1877). 

Thallus branching principally by ventral innovations from the 
apex of plants bearing infloresence, sterile plants often 
dichotomous. Air-chambers distinct , filled with the frequently 
branched chlorophyll-bearing filaments ; pores compound (barrel- 
shaped) . Gemmae-cups absent. Ventral scales large. Peduncle 
of $ receptacle long, with two rhizoid furrows ; receptacle 
hemispherical, with 3-4 cruciate rays dividing the margin into 
short lobes, under each being one involucre containing an inflated 
pseudoperianth with 2-3 capsules. Capsule longly pedicellate, 
slightly exserted, subglobose, dehiscing to about the middle by 
6-7 irregular, revolute valves, the cap breaking up. receptacle 
less longly peduncled , circular , with scales on the under surface. 

Only one species is known in the genus, widely distributed in mountainous 
regions. . 
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22. Preissia qnadrata (Scop.) Nees 


Marchantia qnadrata Scop. FI. Carn. ed. 2 p. 355 (1772). 
March anti a commutata Lindenb., Syn. Hep. p. 101 (1829). 
Preissia qnadrata Nees, Eur. Leb. IV p. 135 (1838). 
Preissia commutata Nees, Eur. Leb. IV p. 117 (1838). 
Chomocarpon quadratus Lindb., Hepat. utveckl. p. 6 (1877) 


Dioicous and monoi- 
cous. In small, or rather 
extended, thin pale green 
patches. Thallus to 3 
cm long and 5-10 mm 
broad, ligulate, nearly 
flat above, margin thin , 
wavy, reddish-brown ; in- 
innovations obcordate, 
bilobed. Dorsal surface 
with distinct areolae ; 
epidermal cells 4-6- 
angled, mostly quadrate 
at the margin, thin 
walled , angles not thick- 
ened . .Pores small, 
someivhat conspicuous , 
with 4-5 superimposed 
concentric rings of cells , 
circular above- with two rings, each of 4-6 cells, cruciate below 
with 4 larger cells. Ventral surface reddish-brown, scales imbricate 
in one row on each side of the midrib, semilunar with a small 
lance-shaped appendage. Midrib prominent below, with some 
longitudinal brown fibrous bands present, rather suddenly passing 
into the lamina, ending in a 1-celled margin 3-4 cells wide. $ 
peduncle to 5 cm long, reddish-brown below. Capsule-wall of 
one layer of cells with numerous annular thickenings. Spores 
50-60 fi in diam., reddish-brown, coarsely reticulate. $ peduncle 
to 2 cm long, with two rhizoid furrows. 


1. Fertile thallus. 2. Hale receptacle. 
3. Pore. 4. Section through pore. 


Hab. On moist soil among rocks in the subalpine and alpine regions 
and in moist hollows on sand-dunes. Most frequent on limestone. J 

Distrib. Wales and Derby to Shetland, frequent * Ireland 
Fr. June-August. 

The barrel-shaped pores separate this from all other species except 
Marchantia, with which it is not likely to be confused. In addition to the 
notes given under Reboulia, the present plant differs from that species in the 
¥ peduncle having two, rhizoid furrows, the different receptacle the presence 
of a pseudo-perianth and of annular thickenings on the capsule-wall the 
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sclerenchyma-fibres in the midrib, etc. ; it is also a subalpine species, being not 
infrequent on the higher hills and preferring wetter rocks ; the patches are 
also usually more extensive and less commonly in rosettes. It is sometimes 
seen in abundance on wet calcareous rocks by the side of streams. 

Small forms of Conocephalum bear some resemblance to wet ground forms 
of this species, but the latter can be distinguished with the lens by the smaller 
areolae of the dorsal surface, and by the imbricate ventral scales. 

The $ receptable occasionally bears antheridia as well as archegonia, and 
this probably suggested to some of the older botanists the name Marchantia 
androgyna for Preissia among other species. The dorsal surface of the 
receptacle has barrel-shaped pores as on the thallus. 

The receptacle is circular but with a Somewhat irregular margin which 
is thin and membraneous. Each of the small protuberances on the dorsal 
surface has a small pore leading to the chamber containing a single antheridium. 

The cut ends of the sclerenchyma-fibres can be seen in a transverse 
section of the midrib. They are scattered and have brown walls ; they 
serve principally for the storage of water. 

Mycorhiza are more plentiful in this species than in our other 
Marchantiaceae . A well-marked infected zone of cells with hyphae can be 
seen on the midrib. The cells have purple walls. 

Preissia and Reboulia were not clearly separated by our older authors. 
The name Marchantia hemisphaerica included both in some cases, or Preissia 
was more or less defined under the name Marchantia androgyna. 

Lindberg made P. commutata a subspecies of P. quadraia , differing 
chiefly in its being very frequently dioicous and with the $ receptacle almost 
semiglobose, scarcely cruciate, and with more numerous involucres ; also the 
whole plant being smaller and the thallus narrower. In this he has been 
followed by most Scandinavian botanists. I have not been able to find the 
corresponding difference in the $ involucre on these narrow forms which 
frequently occur on the Highland mountains. 


X. MARCHANTIA L. 

Marchantia Marchant-Fil. in Mem. Acad. Paris p. 230 (1713). 

Marchantia L., Sp. PL p. 1137 (1753). 

Dioicous. Thallus richly dichotomously branched with broad 
midrib and hexagonal areolae. Goblet-shaped gemmae-cups with 
fringed margin almost always present on the dorsal surface. 
Chlorophyll-bearing layer narrow, the filaments frequently 
branched ; pores compound (barrel-shaped) . Peduncle of $ 
receptacle with two rhizoid furrows ; receptacle stellate with 4-10 
elongated rays , each with a rhizoid canal underneath ; involucres 
2-valved, fimbriate, alternating with the rays , enclosing several 
sporogonia, each surrounded by a pseudoperianth. Capsule 
longly pedicellate, dehiscing to below the middle by irregular. 
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valves. (J receptacle longly peduncled, disciform, stellately or 
palmately lobed. 

Stephani describes 67 species belonging to this genus, nearly all bein 
tropical or subtropical. Besides the widely spread M. polymorpha, Europ 
has another species in M. paleacea which is confined to the south and which also 
occurs in the Altantic islands. 


23. March anti a polymorpha L 

Marchantia polymorpha L., Sp. PL p. 1137 (1753). 


Mi 1 
A, d 


~~ ™77TTi7n Dioicous. In extended 

Ute? OSES* ' dee P i reen Patches or 

V|p» ' < smaller rosettes. Thallus 

2 I 2-10 cm long and 7-20 

■ A mm broad, flat or slightly 

Jhf' concave, margin sinuate- 

^ * 1 lobed, the apex emargin- 

xao \lA\ jCL ate - Dorsal surface with 

^ frequently a dark line 

» n;fe . i b. along the middle, areolae 

„ * 180 somewhat distinct ; epi- 

M 4 , dermal cells 5-6-angled, 

^ ^ thin walled, angles not 

3. ■ . 6 . thickened. Pores not 

visible to the naked eye, 
1. Male plant with gemmiferous cup. little . elevated with gj 

2. Female inflorescence. superimposed concentric 

3. Cup with gemmae. 4. Gemma. rings, each of 4 Cells 

5. Pore. 6. Section through pore. appearing oval from 

17 above with two rings of 

cells, and cruciate below. Ventral suiface brownish, the tuber- 
culate and the smooth yellowish rhizoids numerous ; scales in 
tiree rows on each s%de, those at the margin broadly ligulate, hyaline 
or purple. Midrib scarcely prominent below, very gradually 
passing into the lamina ending in a 1 -celled margin, 3-8 cells 
wide. $ peduncle 3-5 cm long, dark red or green. Capsule 
oval, the wall of one layer of cells with annular thickenings 
opores 14 /*, spherical, nearly smooth, yellow. Elaters 5-7 \ 

W!v a fl att ® niiate : 2 ' s P iral > Yellow. cJ receptacle less 
longly pedunc ed with 8 short rounded lobes. Gemmae rotund- 

®(7’ n T Vly flat ' vertlca Uy inserted, with a 1 -celled hyaline 
nf +C eI ' t?? op . en sinus at eadl side ‘ in groups at the bottom 
ciliai g0bUt - sha P eA Semmae-cups which have a lobed and spinous- 




1. Male plant with gemmiferous cup. 
2. Female inflorescence. 

3. Cup with gemmae. 4. Gemma. 

5. Pore. 6. Section through pore. 
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forma aquatica Nees, Eur. Leb. IV p. 65 (1838). 

Submerged ; thallus erect or suberect, elongated , linear to linear- 
cuneate, thin , with a distinct median dark line, nearly flat, the 
margins undulate-crenate, peduncles elongated. 

forma alpestris Nees, loc. cit. p. 70 (1838). 

In dense compact patches in the alpine region ; thallus 
prostrate, thick and rigid, green, without a median dark line, 
more or less channelled, the margins undulate-lobate, peduncles 
shorter. 

Hab. Moist walls, gardens and waste heaps, also in marshes and at sides 
of streams. 

Distrib. N. to, Shetland, rather common but rarer towards the north ; 
Ireland. Forma aquatica, in bogs. Forma alpestris, on soil on the higher 
mountains of Perth, Forfar and Aberdeen. Fr. rare, July. 

Is readily known by the fringed gemmae-cups which are almost constantly 
present, also frequently by the black line along the middle of the thallus. 
$ and 2 receptacles are common and are distinctive. The ventral scales are in 
three rows on each side of the midrib. The pores are barrel-shaped, their 
surface view being also distinct from those of Conocephalum and Lunularia ; 
the latter has generally also thickened walls of the epidermal cells of the 
thallus. 

The rays of the $ receptacle are incurved in the young state, so that drops 
of water containing spermatozoids pass down in the grooves between them and 
reach the archegonia. The rays spread out if the sporogonia develop. 

Air-chambers and pores are only slightly developed in the forma aquatica 
and are absent in parts of the thallus. Ruge has shown that where the air- 
chambers do exist, the pores are closed by a papilla-like outgrowth of the lower 
row of cells. The black line along the middle of the thallus is owing to the 
absence of air-chambers in that part. 

The spore mass of the mature capsule is conspicuous by its bright citrine- 
yellow colour. 





Order III 


JUNGERMANNIALES 


Fam. IV. JUNGERMANNIACEAE ANACROGYNAE 

Gametophyte generally a thallus, more rarely a stem with 
leave 8 . Archegonmm arising from behind the apical cell f except in 
CMryum), the sporogonium being therefore dorsal,' or only 
apparently terminal. Involucre of the sexual organs never 
representing leaves. To this group belong all the thallose and 
intermediate forms, and the foliose but multilateral and aberrant 
genera Haplomitnum and Calobryum. aoerrant 


f Plant with distinct leaves 

. Plant without distinct leaves . . . " ’ * ’ * * ] * ‘ ’ * ‘ [ ' ‘ * 

Stem prostrate, leaves in two rows ; rhizoids gen 

- Stem erect > leaves in three rows ; rhizoids abser 

'Thallus with lamellae on the dorsal surface.. 
.Thallus without lamellae 

Thallus with hairs on the margin and midrib, 
Thallus without hairs.. 


XII. Metzgeria 
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f Ovate toothed scales present on the ventral surface ; margin of thallus 
- j lobed, with dark opaque spots in the substance at the base of the lobes 
1 A r FJ. Blasia 

l Ovate toothed scales absent on the ventral surface ; dark spots absent. . . 6 

f Cross-section of thallus showing a central strand of narrow, thickened cells 
6^ XIII. Pallavicinia 

L Central strand absent. . . . ; ; ; 7 

f Inflorescence on short lateral branches, thallus narrow, more or less 

7-\ pinnate .XI. Anew a 

L Inflorescence on the dorsal surface of the thallus . ;8 

( Female involucre forming a complete or (in P. epiphylla ) an incomplete 
cylinder ; antheridia beneath warty eminences on the surface of the 

thallus XV. Pellia 

Female involucre laciniate-dentate, or lobate, to near the base ; antheridia 
beneath toothed scales on the surface of the thallus... XI V. Moerckia 


SuBFAMitY Metzgerioideae 

Aneureae Dum. ; Metzgerieae Spruce. 

Thallus fleshy or membranous, frequently with a sharply 
defined midrib and a lamina composed of one layer of cells. 
^ and $ inflorescence on very short branches which form the receptacle, 
the $ as well as the $ being arranged more or less regularly in two 
rows on the upper side of the branch. Capsule ovate or cylindrical 
4-valved, composed usually of two layers of cells, of which the 
inner possesses more or less distinct semi-annular thickenings. 
Elaters either attenuate at each end and with one broad spiral 
thickening / or as elater -bearers , short and obtuse, with an indistinct 
spiral thickening, and persistent as erect tufts at the apex of the valves. 

This subfamily includes the A neureae and M etzgerieae of Nees. They were 
retained as distinct divisions by him principally on account of the different 
position of the inflorescence. In this he is followed by several authors. 
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XL ANEURA Dum. 

Riccardia S. F. Gray, Nat. Arr. Brit. PI. 1 p. 683 (1821). 
Aneura Dum., Comm. Bot. p. 115 (1822). 


Tlr&llwsfleshy, often much branched and pinnate, with a broad 
midrib never sharply defined (in the European species) ; the inner 
cells usually larger than those of the cortical layer. Ventral 
branching rarely present. Sexual organs arising from short lateral 
branches , the ? by subsequent growth of the thallus appearing as if 
ventral. Margin of the $ branch laciniate enclosing the 2-8 
biseriate archegonia. Pseudoperianth absent. Calyptra large , 
c}dindrical or clavate, fleshy, always with papillae at the apex! 
Capsule longly pedicellate, oblong-cylindrical, 4-valved, of two 
layers of cells, with semi-annular thickenings variously present. 
Elaters attenuate, unispiral, the spiral band broad, red-brown! 
Elater-bearers persistent as erect tufts on the apex of the valves. 
Gemmae oval, usually 2-celled, endogenous . 


I; 1 


More than 150 species of Aneura have been described, most being tropical 
or subtropical. 

The $ and $ receptacles are ordinary lateral branches, but which develop 
more slowly, and the growth of which is stopped by the production of the 
antheridia and archegonia. Both of the latter are arranged singly in two rows 
though this becomes indistinct in the 2 branch after fertilization. The 
incurved margin of the $ branch is generally laciniate, that of the f papillose. 

I. JP 1 ® gemmae are endogenous, being formed in the uppermost cells of 
the thallus and becoming free through the rupture of the outer cell-wall. 

_ + J he species ,! n th d s are m ostly very difficult to distinguish from one 
another, especially when dried. The characters vary greatly, the inflorescence 
is very often difficult to determine, and is also frequently absent. Thin 
• t + he t Jl allus are necessary in most cases. They are easily made and 
Sl J :fi ^ Cie ^ t m ttmmseives to distinguish the species in their typical forms but 

W Tn haV6 t a S00d .t eal ° f uncertaint y in many plants which come 
before him. In recent years the structure of the capsule- wall has been shown 
to give good differential characters between most of the European species 
but they are very difficult to detect. It requires a high power and extremely 

Structures 0 - 0118 - 1118 !,*? dls , tm S u ; sl i which of the two layers of the wall the 
of the , u vl ® w , belon § t0 and their relation to each other, while thin sections 
* 1 whlch are mostly necessary before one is certain of the layers 

often y , n ° means to make - Besides, capsules are not common, and are 
TT rar6 t The . student will find the subject studied in Schiffner’s 
Krit. Stud. u. Jung smuata etc." in Lotos, 1900, No. 8., and in his "Bemerk 
u. Riccardia major S.O. Lmdb.” in Oest. bot. Zeit. 1906, Nr. 5/6 Notes wili 
also be found m Wamstorf’s "Krypt. d. Mark Brand." 1903, pp. 1 10 1 11. 1 


fThallus broad, thick and greasy, with raised margins ; (dioicous) 


4- pinguis 
2 


L Thallus narrow, .5-2 mm broad, not thick and greasy .... 

2( Xh br^ed i0 ”' 5 ^ ^ middle ' Simple 0r sli g htl T 

l Thallus biconvex or plano-convex in section,' usually with many branches^ 
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f Ultimate branches with a unistratose margin 2-3 cells broad, section 

L Ultimate branches with a unistratose ma’rgin V celi' 'broad' 'or obsolete.. ^..4 

a f Thallus pinnate or bipinnate - 

4 \ Thallus palmate or irregularly branched. 1 1 1 1 1! 1! 1 1 1 1 1 1 1 1 1 1! 111! 1 1 1! 1 1 1 ’ ‘ ‘ « 


5 /Section of main stem 6-9 cells thick in the middle 2 7 . sinuata 

l Section ot mam stem 5, seldom 6, cells thick in the middle sinuata v. major 

f Thallus with irregular branches frequently broadened towards the end 
| section of main stem plano-convex, 5-6 cells thick in the middle’ 
monoicous OQ ’ 

\ -|i r j i t ••*•••••••••* ••*•••••«» j£o a l Cl tit 7 OHS 

Thallus frequently palmate with branches narrowed towards the end 
l section biconvex, 6-9 cells thick in the middle ; dioicous 29. palmata 


24. Aneura pinguis (L.) Dum. 

Jungermannia pinguis L., Sp. PL ed. 1 p. 1136 (1753) ; Hook. Brit Tung 
pi 46 (1813). ' J b ' 

Rice ardia pinguis Gray. Nat. Arr. Brit. PL 1 p. 684 (1821). 

Aneura pinguis Dum., Comm. Bot. p. 115 (1822). 


Dioicous. In flat dark 
green or yellow-green 
patches. Thallus 2-3 cm 
long or more and 2-6 mm 
broad, simple or with a 
few irregular branches, 
hardly pinnate, rounded 
at the apex, fleshy and 
brittle, opaque, convex 
beneath with somewhat 
numerous rhizoids, the 
margins ascending , 
crisped or occasionally 
flat. Cross-section io~ 
12 cells thick in the 
middle, the outer cells 
smaller than the inner, 
plane or slightly concave 
above, broadly convex 
below gradually passing 
into the thinner but 
•obtuse 1-3-stratose margin. $ branch from the base of a sinus, 
•covered by the margin of the thallus, shortly laciniate at the apex! 
Calyptra to 10 mm long, cylindrical, nearly smooth. Capsule 
•oblong, outer layer of capsule-wall with reddish-brown nodular 
thickenings on the radial walls, inner layer with semi-annular 



1. Fertile plant. 2. Male plant with branch 
enlarged. 3. Epidermal cells. 4. Section 
of thallus. 5. Central portion of do. 
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thickenings. Spores 20-24 p in diam., reddish-brown, minutely 
papillose. $ branch oblong, sometimes geminate, with 3-4 
pairs of antheridia, the margin crenulate or dentate. 

forma angustior Hook., Brit. Jung. p. 46 pi. 46 f. 2 (1813). . 

Thallus' prostrate, or suberect when submerged, rather 
elongate, linear, narrow, .5-2 mm broad, channelled, generally 
simple, occasionally with a few r narrow, linear branches. 




HRI 


var. dentieulata Nees, Eur. Leb. Ill p. 428 (1838). 

Thallus prostrate, in thin layers, crisp, small and narrow t 
to 15 mm long and .25-1 mm broad, slightly channelled, simple or 
less frequently with 1-3 branches, but generally appearing very 
shortly pinnate on account of the frequent inflorescence branches. 

Hab. In marshes, ditches and among wet rocks. Forma angustior ; 
submerged in pools, or in marshes. Var. dentieulata, creeping over compact 
moss tufts and on wet rocks, chiefly when calcareous. 

Distrib. N. to Shetland, common, ascending to 3300 ft. in Perthshire ; 
Ireland. Fr. April- August. The varieties less common. 

The thick, greasy thallus with its few branches and crisped ascending 
margins distinguish this species. The $ plant is often conspicuous in having 
much inflorescence. Some narrow forms of Pellia are apt to be confused with 
this species. They can be readily distinguished by the apex of the lobes being 
distinctly and rather deeply emarginate, and at the base of this sinus there is a 
small green swelling to be seen on the underside. In the Aneura the apex of 
the lobe is rounded and the small knobby swelling is never seen. In Pellia 
moreover the branching is dichotomous, and not at all pinnate. Less certain 
dinerences are, that the midrib of Pellia is more distinct, rhizoids generally 
more numerous, and the plant darker in colour ; frequently also the distinctive 
6 inflorescence is present. 

The varieties are much narrower than the type and might be confused with 
other species, but some stems will nearly always be found which have the 
characteristic greasy appearance, the numerous rhizoids, and the raised 
margins of A. pmgms. The forma angustior differs from the variety in its. 
thallus being usually simple, or if branched, by the branches being linear and 
V 1 f ry , 1 narrow - , 11 “ never more than subpinnately branched and has not the 
shortly pinnate and crisped appearance of the other. In the var. dentieulata 
especially, the stem often lengthens into a long and narrow, unbranched 
extremity which readily breaks off. 

into wv f U l' -h ' IH P ; 4 ^ 7 (1838) se P arates the lar g e forms of this species, 
into two chief divisions, a. 1. Crassior and a. 2. Tenuis. The former grows on 

rn7^ San f° ne ° r * 0n ?aady groun<L An interesting plant, which may be- 
considered as an extreme form of this, occurs in the damp hollows of some of 
our sand-dunes It grows in flat circular patches, sometimes of several inches 
diai ^ ete i cl T sely oppressed to the substratum, but with the margins, 
elevated ; the thallus is thicker than in any of the other forms, a. 2. Tenuis is 
the commoner plant and is found most frequently in bogs and marshes It 
is a more slender plant with- the thallus more elongate and sometimes very 
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slightly or not at all divided. It varies considerably in size and in the amount 
of branches, and forms loose patches or creeps as solitary stems among bog- 
mosses. It is however much larger than the forma anqustior. 


25. Aneura incurvata (Lindb.) Steph. 

Riccavdia incurvata Lindb., Muse. Scand. p. 5 (1879). 

Aneura incurvata Steph., Spec. Hep. I p. 268 (1899). 


Dioicous. In pale 
green patches or as 
scattered stems among 
mosses. Th alius to 15 
mm long and .5-1 mm 
broad, simple or with a 
few nearly horizontal 
branches , seldom bi- 
pinnate, linear, of the 
same breadth through- 
out, channelled above , the 
1 -celled margin some- 
what transparent, apex 
of branches emarginate, 
or subacute when 
gemmiferous. The cross- 
section semilunar , 5, 
seldom 6 cells thick in 
the middle, the branches 
4-5 cells thick, outer 
cells as large as the inner. $ branch shortly laciniate. Calyptra 
3.5 mm long, cylindrical, papillose. Outer layer of capsule-wall 
with nodular thickenings, absent or indistinct in the inner layer . 
Spores 20-25 /x in diam., brown, papillose. branch ovate to 
linear, with 3-5 pairs of antheridia, the walls of the loculi raised 
with unequally sized cells giving it a papillose appearance, the 
margin crenulate. Gemmae nearly spherical, 2-3 celled, in 
great quantity at the apex of stem and branches. 


1. Fertile plant. 2. Male plant. 3. Sec- 
tion of thallus. 4. Epidermal cells, 
o. Gemma. 


Hab. In moist sandy ground. 

Distrib. N. to Berwick, rare. 

Is readily known by the semilunar section of the thallus combined with the 
dioicous inflorescence. The pale green colour of the most commonly nearly 
simple thallus, which is channelled above, and the numerous gemmae serve 
frequently to distinguish it in the field. It is more likely to be confused with 
A. latifrons or A. multipda than with the others ; sections of the thallus will 
generally distinguish them in doubtful cases, and the latter species are 
monoicous. 
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26, Aneura multifida (L.) Dum. 

J unger manni a multi fida L., Sp. PL ed. 2 p. 1602 (1762). 

Riccardia multifida Gray, Nat. Arr. Brit. PI. 1 p. 684 (1821). 
Aneura multifida Dum., Comm. Bot. p. 115 (1822). 

Aneura ambrosioides Pears., Hep. Brit. Isl. p. 453 pi 201 (1902). 




■iW 


Vt'? : 


-ruv- 


x-v ■ 
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h M. m 
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Monoicous. In loose- 
dark green or reddish- 
brown tufts or patches. 
Thallus to 3 cm long, 
regularly 2-3 pinnate \ 
branches crowded 1 
linear, usually narrowed 
towards the rounded or 
emarginate apex, . 3-5 
mm broad, the margins 
more or less crenulate, 
transparent, giving the 
branches the appearance 
of being winged. Cells 
of dorsal surface with 
slightly thickened walls. 
Cross-section biconvex , 
6-7 cells thick in the 


1. Plant showing monoicous inflorescence. 

2. Section of thallus. 3. Apex of branch. 

middle, the inner cells much larger than the outer, the unistratose 
margin 2-3 cells in width. $ branch with several short laciniae 
Catyptra o-5 mm long, narrowly clavate, papillose. Capsule 
cylindrical, dark brown ; cells of outer wall with semi-annular 
thickenings which are absent in the inner wall. Spores 13-16 u in 

9^n-^nr? ale y^^pkrown, nearly smooth, translucent. Elaters 
250 300 n long and 12-15 M broad. $ branch oblong, margin 
crenulate. Gemmae oval-oblong, 2-celled, at the ends of the 


Hab. 


In ditches, marshy ground and on wet rocks. 


High h„ S i”%id“ *° »» <*■ In th. 

h„,2 •sss <■« *■« 

branches linear and regularly bipianate. distinguish thTs^fauthom the^thelf 

— s« p iSh»cii r t,;' 

the translucent margins very distinct and rrm’X larr °’ A ' ecl towards the end, 
of main stem 6-7 ills tMc£ m tte l Section 
marked on account of their walls hpino- k cortlca J cells ver y distinctly 
form of the typical A. mZZa Ld 2? 0al y an e *treme 

mediate forms ^ and IS connected with it by numerous inter- 
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27. Anexira sinuata (Dicks.) Dum. 

Jungermannia sinuata Dicks., Pl. Crypt. Fasc. 2 p. 16 (1790). 

Jungermannia multifida ft sinuata Hook., Brit. Jung. pl. 45 f. 2 (1813). 
Aneura sinuata Dum., Comm. Bot. p. 115 (1822). 

Aneura pinnatificla Nees p.p., Eur. Leb. Ill p. 442 (1838). 

Riccardia latifrons p sinuata Lindb., Hep. in Hib. lect. p. 513 (1875) • Muse 
Scand. p. 5 (1879). V ’ 


Monoicous. In loose 
pale green patches, 
frequently submerged 
under water. Thallus 
1-4 cm long and .5-1.5 
mm broad, irregularly 
pinnate or bipinnate , the 
branches varying greatly 
in size, most frequently 
gradually narrowed to the 
base, the apex being 
broad and obtuse, mar- 
gins more or less sinuate, 
not transparent. Cells of 
dorsal surface with thin 

1. Plant showing monoicous inflorescence. walls. Cross-section of 

2 . Section of thallus. 3. Epidermal cells. niain stem nearly flat on 

both sides , being slightly 
concave above and 
slightly convex below, 6-9 cells thick in the middle, the margin 
commonly 1-celled, the inner cells larger than the outer ; branches 
mostly 5 cells thick in the middle. $ branch with papillose margin, 
not laciniate. Calyptra clavate, papillose. Capsule yellowish- 
brown ; cells of outer wall with broad semi-annular thickenings, 
the inner wall with paler coloured , narrow semi-annular thickenings. 
<$ branch short, ovate, margin crenulate, with 3-4 pairs of 
antheridia. Gemmae spherical to oval, 2-celled at the apex of the 
branches. 

var. major (Lindb.). 

Riccardia major Lindb., Muse. Scand. p. 5 (1879). 

In moist but not wet ground. Thallus generally simply and 
slightly pinnate with short branches of nearly equal breadth and 
rounded at the apex. Cross-section of main stem only 5 cells thick 
in the middle, seldom to 6 cells thick at the base of the stem, 
the branches 4 cells thick in the middle, or occasionally only 3 
cells thick, the margin 1 cell broad. Spores 15-21 /x, pale greenish- 
brown, nearly globose, thickly and minutely verruculose. Elaters 
280-500 /z long and 10-14 /x broad, reddish-brown. 
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Hab In springs, ditches and on dripping rocks, always in very wet 
places. Var. major in moist ground. “ - 

Distrib. N. to Cumberland, uncommon ; Ireland. Var major N to 
Fife. Not uncommon. J ' LO 

Distinguished from A. multifida by the very irregular branching the 
branches broadened at the end, margin not transparent, of one layer of celk 
section of more nearly the same thickness throughout, 6-8, or occasionally 
more cells thick in the middle and not biconvex. A. latifvons is generally 
a smaller plant, translucent when moist and with different section of thallus 
but aquatic forms of these species bear much resemblance to one another. ' 

^ 7 e submerged plant is the forma submersa Jensen in 
K Mull. Rabh. Krypt. FI. Leb. I. p. 339. The thallus is thin, 4-6 cm lon°- 
and 1-1.5 mm broad with a few long, and several very short branches* 
This has been gathered by the Rev. C. H. Waddell in a deep well at Saintfield 
Co. Down. The typical plant sometimes forms considerable patches on 
dripping rocks near waterfalls, especially in the west of Ireland and in Wales. 


p i JHl 
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28. Aneura latifrons Lindb. 

Aneura palmata a. major Nees, Eur. Leb. IV p. 459 (1838). 

A neura latifrons Lindb., Bot. Notis. p. 62 (1873). 

Riccardia latifrons Lindb., Hep. in Hib. lect. p. 513 (1875). 


mt 


%f 


rs n , . ---sa Monoicous. In com- 

P act > flat > Ji § ht & reen or 

d b Acf ■ T> 11 n W ‘f r o en patches ’ 

■' ) ■ Thallus 5-8 mm long and 

^ ‘ \ / t° 2 mm broad, the main 

d£ st bm closely attached to 

^ o the substratum ^ the 

[I | branches ascending, 

! somewhat palmate! 
pj ' broadly linear or cuneate , 

usually narrowed at the 
^ j ’ ’ ' ■ 3 base, the extremities 

1 * expanded and rounded or 

- ™ , . . emarginate, translucent 

1. Riant showing monoicous inflorescence. when moist. Cells of 

2. Epidermal cells. 3. Section of thallus. dorsal surface 5-6 angled, 

Cross-section flat above, convex below 5-6 ^omm onlv 

in the middle the inner cp Ik i u 5, ce ^ s thick 

margin z-celled, apical branches S-^commfnwTc t f’ ^ 

middle, frequently concave above Tldanrh witT m the 

Calyptra 3 mm long, narrowlv clavate ^ 1 g lac I mae - 

layer of capsule-wall vSh the S lAl fA P lA , 0uter 

b r d Spores 

17 /j, m dram., brownish-green, slightly papillose. branch 




1 . Plant showing monoicous inflorescence. 

2. Epidermal cells. 3. Section of thallus. 
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generally near the $, oblong, narrowed at base, margin shortly 
Jaciniate. Gemmae oval, at the apex of the branches. 

Hab. On peaty soil and on decaying logs and stumps, usually in sub- 
alpine districts. 

Distrib. N. to Shetland, uncommon ; Ireland. Fr. May-July. 

Differs from A . palmata by its larger size, more irregular branches which 
are broadened, towards the end, the larger, thin-walled cells of the dorsal 
surface, the different section and the inflorescence. From A, multifida by 
the branches as above, the plano-convex section, 5 cells thick in the middle, 
the apical branches 3 cells thick, and the one-celled margin. The numerous 
sharply defined rings in the inner layer of the capsule-wall will distinguish 
this species from the others most frequently confused with it. 

This species has a more northern distribution than A. sinuata. It is 
frequent in the West and North Highlands of Scotland, but becomes rarer 
southwards, especially in the drier districts. 

29. Aneura palmata (Hedw,) Dum. 

jungermannia palmata Hedw., Theor. Gen. ed. 1 p. 87 (1784). 

Aneura palmata Dum., Comm. Bot. p. IKS (IS22). 

Riccardia palmata Carruth. in Seem. Journ. Bot. 3 p. 302 (1865). 

Dioicous. Incompact 
flat patches, dark green, 
with the older parts red- 
dish-brown. Thallus5-10 
mm long and .2-. 35 mm 
broad, the main stem 
closely attached to the 
substratum with ascend- 
ing or erect branches from 
its entire length, the 
branches simple or 
furcate, or palmate, 
linear, frequently nar- 
rowed at the round, trun- 
cate or emarginate, apex, 
opaque when moist. 
Cells of dorsal surface 
5-6-angled, rounded, smaller than in A . latifrons, with thick walls 
which are reddish-brown except in the younger parts. Cross- 
section biconvex, 6~g cells thick in the ‘middle, remaining some 
cells thick to the margin, the inner cells distinctly larger than the 
outer ; apical branches 4 cells thick in the middle. $ branch with 
* a few short laciniae. Calyptra to 2 mm long, cylindrical, strongly 
papillose. Outer layer of capsule-wall with semi-annular thicken- 
ings, inner layer with slight nodular, but without semi-annular 

E 



1. Fertile plant. 2. Male plant. 

3. Section of thallus. 4. Epidermal 
cells. 
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mm 


thickmings . Spores 12-lb jx in diam., brown, almost smooth 
o br f nch hnear > thick, margin incurved, crenulate. Gemmae 
round or oblong, at the apex of the branches. 

Hab. On decaying logs and on peat in subalpine districts. 

Ireland. 


Distrib. From Wales and Yorkshire to Shetland, uncommon 
Ft. June- Aug. 


The nearly erect branches narrowed towards the end form a consoicurm* 
character, but this is often not evident in the younger branches if is the 

S ! l e fth Pe ?h S WhlC e Yu 1 \ ave ’ The section of the thallus does not resemble 
5^., Vfa °, therS| an , ( ? the dioicous character can very frequently be detected 
In the field it is sometimes difficult to distinguish from A . latifrons as although 
it mostly occurs on decaying logs and the latter on the ground^ tfey are bo?Mo 
be found on peaty banks in the wetter districts, with much the'same habit 
A. latifrons also occasionally growing on decaying wood. The lonv linear i 
branches of A. palmata sometimes occur in quantity, and can be seen wlth“ht 


XII. METZGERIA Raddi 

Jungermannia L., Sp. PL p. 1136 (1753). 

Metzgeria Raddi in Att. soc. scient. Mod. 18 p. 34 (1818). 

Thallus membranous, linear, usually dichotomouslv branched 

° f -1 n K n ventraI innovations arising from the 

hide of the midrib. Midrib slender, sharply defined from the wine-s 
which are composed of one layer of pellucid cells, the underside of 
he midrib and the margin of the thallus having generally some 
l-ceiled hairs. Sexual organs on greatly reduced ventral blanches 
$ branch forming an obcordate hollow involucre furnished with 
hairs. Pseudoperianth absent. Calyptra thick and fllht ■ 
form, hairy. Capsule shortly pedicellate, oblong-oval 4^valved' 
with two layers of cells, the outer with nodular'thkkenin- th ; 
inner with indistinct semi-annular thickenings Elatem l’on/ 
Eliter h 6 ’ Umspi f, aI ’ th ® s P lraI ba nd broad, reddish-brown 

igSpHSSSSS 

A genus of upwards of 70 known sr te ; a „e ^ 
distinct midrib which is sharnlv a t once rec °gnised ' 

and by the more or U fuZ 0 fis ha ^ oTS I ' Stra * ose b ™ad 
inflorescence branches are v”ort aTd ' man? ’" ^ 
underneath. There is 


wings. 


on the margin of the latter. The 
a nse from the side of the midrib 


place oft S. the inrolled bmnfh faking the 

sometimes be present ; thSTfS^LThl 0 ^ f hough a ie ™ 1 ma y 
circular band, the ? being without this. b th ^ branch ’ appearing as a 

1 lTn a u IUS hair ? oa both sides ■ , , 

1. 1 hallus without hairs on the upper side. pubescens 
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f Postical side of midrib mostly 2 cells broad ; hairs on margin of thallus 

2 -( geminate, long and curved; dioicous "... 32 . hamata 

L Postical side of midrib mostly 4 cells broad 3 

W ings frequently with hairs on the underside and with single hairs just 
within the margin, cells 34-42 p. in diam. ; dioicous ; gemmae some* 

times present ...... 30 . furcata 

1 W ings nearly always without hairs on the underside, hairs on the margin 
j mostly geminate, cells 45-56 ji in diam. ; monoicous ; gemmae never 
l present 31 . conjugates 

30. Metzgeria furcata (L.) Bum. 

Jungermannia furcata L., Sp. PI. p. 1136 (1753). 

Metzgeria furcata Dum., Rec. d’Obs. p. 26 (1835). 

Metzgeria furcata Lindb., Hep. in Hib. lect. p. 496 (1875). 



Dioicous. Plants 
forming yellow-green or 
green flat patches. 
Thallus to 2.5 cm long 
and .5-1 mm broad, 
irregularly branched 
and furcate, branches 
short, flat or slightly 
convex, naked above. 
Antical surface of midrib 
~T ""~cenr ~q wide an? 
slightly * arcEeST^^he- 
postical generall y. 4-ceJl s 

1. Fertile plant. 2. Section of thallus. wdd.6 _pnd more highly 

3 Ce q s> arched with scattered 

straight hairs. Wings 
with more or less scattered hairs which extend to below the margin, 
or almost naked, the margin with none or few and single. Hairs 
straight or flexuose, some frequently ending in palmate Suctorial 
branches. Cells of wings hexagonal, 34-42 /z in diam., walls thin 
with slightly thickened angles. Calyptra narrowly pyriform with 
rather numerous hairs. Pedicel of capsule 1.5-2. 5 mm long. 
Capsule oval-globose, reddish-brown. Spores 21-28 /z in diam., 
granular-papillate, appearing finely punctate, greenish-yellow 
to brownish-yellow ; elaters 5-7 / a broad, the spiral pale reddish- 
brown. 


var. fruticulosa (Dicks.) Lindb., Monog. Metz. p. 40 (1877). 

Riccia fruticulosa Dicks., PL Crypt. Fasc. 1 p. 8 (1785). 

Jungermannia fruticulosa Sm., Eng. Bot. xxxv pi. 2514 (1813). 

Jungermannia furcata var. aeruginosa Hook., Brit. Jung. pi. 55 (1813). 
Metzgeria furcata var. gemmifera et var. prolifera Nees, Eur. Leb. Ill pp. 488 
and 489 (1838). 

Metzgeria furcata var. violacea Dum., Hep. Eur. p. 139 (1874). 

Metzgeria fruticulosa Evans in Ann. Bot. p. 296 (1910). 
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Small, yellowish-green but becoming bluish-green when dried 
thallus more furcate towards the extremities, some branches 
piostrate or ascending with broad apex, convex, with a few oblong- 
gemmae from the margin and midrib, other branches suberect 
more elongate and narrow, strongly convex, with discoid or oblon ’ 
gemmae from the margin and from both surfaces near the a-hex 
midab narrow below and generally composed of few cells, broadened 

fuf 0 /r?lw ny irh l n 0n th f b ™ nche [ and occupying sometimes almost 
hrL^ a , thaJus ° f suberect parts. Occasionally some 
branches flat, ascending, frequently without a midrib, with discoid 
01 oblong gemmae from the margin. Hairs frequently rather 
numerous, both on the margin and just within it, also on the wings 
is well as on the midrib, single, seldom geminate. ° 

ra.r. ulvula Nees, Eur. Leb. Ill p. 489 (1838). 

, ^ cry small ; in flattened pale yellowish-green cushions- 

Srw y f/ gh r Iy fUrCat6 ’ P rostrate or nearly so with numerous 
Uberect, mostly linear gemmae of varying length and 2-6 cells 

.road, without a midrib or in the older parts with one present blit 
eakly defined the gemmae proceeding from the margin, also with 
■ votive branches of similar appearance from the midrib ; hairs 

i v7 Sf m0S * ° r entlrdy absent from the and adven- 


m trees and rocks, usually in rather dry places. 

N. to Shetland, very common ; Ireland. Fr. Sept. -Feb. 

r forms of this species are frequently confused with M comua„t n 

TheZu mor ?, cl ° SeI y a PP ressed t0 and direct thh 

I he thallus is frequently almost entirely naked excent cf thf 

be ™ plants of the two species 
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it as of little or no value, but now Evans, in the above paper, has re-instated it 
as a species. He does this not altogether without doubt, as he considers it 
possible that it may be an immature state of some other species of the genus, 
especially M. conjugates. I cannot see that it has much relation to that species, 
and its distribution in Britain is that of M. furcata and not at all that of the 
other. 

The var. fruticulosa has special, modified gemmiferous branches, but all 
stages can be seen between these erect, narrow ones and the broad branches. 
Marginal gemmae may appear on branches which become modified, but those 
branches which become narrow and erect are so generally before they become 
gemmiferous. 

In the var. ulvula the gemmae are flat at first, but generally show at an 
early stage a slight convexity of the dorsal surface. Here also there is no line 
of demarcation between the gemmae and the adventive branches, or between 
either of them and a thallus. This variety does not have special modified 
gemmiferous branches nor does it ever turn blue in colour. The midrib on 
the old thallus is frequently only two cells broad postically. 

31. Metzgeria conjugata Lindb. 

Jungennanni a furcata var. elongata Hook., Brit. Jung pi. 55 and 56 (1813). 
Metzgeria conjugata Lindb., Hep. in Hib. lect. p. 495 (1875). 

Monoicous. Plants 
forming rather large 
yellow-green flat, patches. 
Thallus to 3 cm long 
and 2 mm broad, some- 
what translucent, 
regularly dichotomously 
branched, branches 
linear, convex , naked 
above. Antical surface 
of midrib 2 cells wide 
and slightly arched, the 
postical 3-5, generally 
cells wide and more 
highly arched, with 
numerous straight hairs. 

1. Section of thallus. 2. Monoicous Wings decurved, naked, or 

inflorescence. 3. Cells. rarely with a f ew 

scattered hairs ; margin 
with more or less numerous straight and divaricate hairs , mostly 
geminate. Hairs frequently ending in palmate suctorial branches. 
Cells of wings 45-56 p in diam. with very slightly thickened angles. 
Calyptra with numerous bristle-like hairs. Pedicel of capsule 
about 1.4 mm long; spores 18-23 ^ in diam., brownish-yellow. 
Elaters with a dark red spiral. 

Hab. On moist shady rocks, seldom on trees. 
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Distrib. N. to Orkney, frequent in the subalpine region, rare elsewhere • 
Ireland. Fr. Sept. -May. 

When the wings are much decurved the hairs on the margin might at first 
sight appear as if hamate as in M. hamata , but closer inspection shows them to 
be straight ; although usually in pairs, they are not unfrequentlv ternate or 
single. 

J and $ inflorescence are very commonly present in M. conjugata so 
that its distinctive monoicous character can be generally determined without 
. difficulty. 

This species occurs in two forms ; one being in compact patches, the 
thallus broad, considerably branched and divaricate-furcate at the apex with 
the branches short and broad ; the other is most commonly found in loose 
patches or creeping among mosess, the thallus is narrower, usually more 
convex, slightly or not branched, the branches long and narrow, rarelv shortly 
divaricate at the apex. Somewhat analogous forms are to be found in the 
other species but not so distinctly marked. Even in M. conjugata they 
cannot always be separated. There is a specimen of Hooker’s in the Oxford 
Herbarium of his var. Jung, furcata var. elongata. It is a, rather compact 
form of the present species. * ' 

< Cxoebel states that gemmae occur in this species on erect narrow branches. 
It is probable that the plant was not correctly identified. 


32. Metzgeria hamata Lindb. 

Metzgeria linearis Lindb. (non M. linearis (Sw.) Aust.) Hep. in Hib. lect 
p. 494 (1875). 

'Metzgeria hamata Lindb., Monogr. Metz, p. 25 (1877). 

Dioicous. Plants 
forming large extensive 
patches on wet rocks 
or thin layers on mosses, 
pale green or yellow- 
green, or bright green 
on very dry ground. 
Thallus elongate , to 6 cm 
long and 2.5 mm broad, 
laxly and irregularly di- 
chotomously branched, 
strongly convex above. 
Midrib almost equally 
arched on both surfaces, 
each composed of 2 cells ; 
hairs . on the postical 
side in two rows, long 
1. Portion of thallus. 2. Section of do. an( ? ^ ncurve ^ °r hamate. 

3. Cells. Wings naked, greatly de- 

curved and almost con - 

long divaricate and hamate hairs in pairs ; cells of ^^^42-63^ 
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: n aiam walls thin, angles very slightly thickened. ? branch 
broadly rotund-ovate with long and mostly single straight hairs 
on the margins. 

H ab. On wet rocks in well sheltered ground. 

Dtstrib From Wales to Orkney, almost confined to the west side of the 
country ; Ireland. Sterile. 

m ..»«.»= « -j-j 

occasionally forms cushions - other species. When scattered over 

COnditi °it : mMtt bfmSeiffn the fie ld for M* conjugate, but the narrow 2- 
“lled'postical surface of the lens^mln^the wing^arfso 

in this country. I have not seen gemmae. 


33. Metzgeria pubescens (Schrank) Raddi 

Jungermannia pubescens Schrank, Prim. FI. Salisb. p. 231 (1792). 

Metzgeria pubescens Raddi in Att. soc. sclent. Mod. IS p. (18K)- 

p— — — — — yrv 1 Dioicous. Plants 

**« , v n( i forming rather large 

patches on rocks or thin 
• A y ' < r ' r P P$M>S 1 layers on mosses, grey- 

green or yellow-green, 

, mrm 2 - , not shining. Thallus to 

1 ^ 4 3 cm long and 2 mm 

broad, irregularly pin- 
v kSyF Y nate, undulate, not con- 

'i StSlLrf, vex above, the branches 

V-' f?? ; x • ./ •" ' { ,pf frequently very 

\S£--' . * A- 1 - gradually attenuate to 

it gwf 1. 3. an obtuse apex, tHckly 

— ; — beset on both surfaces 

Port,.. 0 , 2. s«*» .. «... J'dightiy'bmfhlta! 

those on the margin 

Hab. On shaded rocks, chiefly calcareous. 

Distrib. N. to Caithness, uncommon; Ireland. Sterile. 




1. Portion of thallus. 2. Section of do. 
3. Cells. 
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The hairs on the antical surface of the thallus at once separate this species 
from the others. The structure of the midrib is different, being composed of 
many nearly uniform cells, while in our other species the epidermal cells are 
few, and are larger than the internal ones. 


S ubfamily Dilaenoideae 

Dilaeneae Dum. ; Diplolaeneae Dum. ; Diplomitrieae Nees ; Leptotheceae 
Spruce ; Leptothece'ae Schiffn. ; Blyttiaceae Cavers. J 

Thallus with a distinct and usually sharply defined midrib, $ 
and 2 inflorescence on the dorsal surface of the thallus, hot on special 
branches, the archegonia in groups. Involucre double (in the 
European genera) or single. Capsule generally cylindrical , 
never spherical, usually dehiscing incompletely by 2-4 valves' 
the inner wall without semi-annular thickenings. 


XIII. PALLAVICINIA S. F. c 


creeping 
* margin 

x . - - ** , simple, seldom 

sometimes with ventral innovations, always with a 

— l one cell thick for the greater part. 

central ^ strand of narrow elongated thickened cells \ 

on the dorsal surface of the 

groups surrounded by laciniate outgrowths 
& forming an involucre, followed during the 

y 

Capsule oblong- 
annular thickenings, 
“Tj usually cohering 
i on separate plants, 
always biseriate on 
scales arching towards 


cylindrical- basal, and an ere 
entire or bearing incipient 
furcate, « " 

distinct midrib and a lamina 
Midrib with a t ' T 
Underleaves absent. Inflorescence 
midrib. Archegonia in v 

lt Ae base and forming c: — Lue 

oi the sporogonium by a tubular inner sheath forming 
perianth. Calyptra fleshy at the base. ^ - 

’> t wo layers of cells, without semi-; 

incompletely by 2-4 valves, the valves 
;X - Enters 2-3-spiral. Antheridia 
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This o-enus comprises about 30 species, nearly all exotic. At the apex of 
the capsule there is a growth of tissue which binds the valves together, causing 
these to be nearly always coherent at that point. 


34. pallavicinia Lyellii (Hook.) Gray 

Jungevmannia Lyellii Hook., Brit. Jung, pi 77 (1S16J. 

Pallavicinius Lyellii Gray., Nat. Air. Brit. PI. 1 p. 777 (18-1). 
Dilaena Lyellii Dum., Comm. Bot. p. 114 (1822). 

Blyttia Lyellii G. L. N., Syn. Hep. p. 475 (1846). 



Dioicous. In thin pale 
green patches. Thallus 
3-4 cm long and to 4 mm 
broad, tender, simple or 
innovating from postical 
side of midrib, more rare- 
ly furcate, margins 
usually undulate. Mid- 
rib flat above, almost 
semi-circular below, 12- 
14 cells thick in the 
middle, suddenly passing 
into the lamina, with a. 
central strand of narrow 
lignified cells ; cells of 
lamina 5 -6-angled, 
elongated and rect- 
angular at the margin, 
walls thin. Rhizoids 
pale brownish, some- 
what numerous from the 


1. Portion of fertile plant. 2. Cells. 

3. Section of thallus. 4. Central 
portion enlarged. 5. Spore. 

midrib ; imderleaves absent. 2 inflorescence from about the 
middle of the thallus ; involucre short, shortly and unequally 
laciniate ; pseudoperianth 5-7 mm long, 2 cells thick ^ve 
cells thick below, cylindrical, mouth cihate. Calyptra as lon b as, or 
slishtlv longer than the pseudoperianth, 3-4 cells thick above, 
4--5 cells thick below. Capsule cylindrical, reddish-brown , 4 mm 
long • pedicel 3-3.5 cm long ; capsule-wall of two layers of cells, 
but only one when mature, the radial walls thickened. Spores 
21-94 l in diam., reddish-brown, finely reticulate the margin 
appearing as if slightly papillose. Elatem hardly attenuate 
reddish-brown. $ plant smaller, antheridia m one row on each 
side of the midrib, scales roundish-ovate, shortly laciniate, some- 
what distant or imbricate, monandrous. 

Hab. In boggy ground and among wet rocks on the low ground. 
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Distrib. From Westmoreland southward, rare ; Ireland. 

This species bears some resemblance to narrow states of Pellia. but it may 
nearly always be distinguished in the field by its paler green colour and more 
tender and wavy appearance, and by the bracts on the dorsal surface. It may 
at once be known by making a section of the thallus, as in Pallavicinia 
besides its central strand, the wings are for the most part only one cell thick* 
while in Pellia they are several cells thick except just at the margin. The 
central strand can also be seen under the microscope on a surface view. 


XIV. MOERCKIA Gottsche 

Moerchia Gottsche in G. and R. Hep. Eur. Exs. no. 121 (1860). 

Pallavicinius S. F. Gray, Nat. Arr. Brit. PI. 1 p. 775 (1821k 
Dilama Dum., Comm. Bot.'p. 114 (1822). 

Calycularia Steph., Spec. Hep. I p. 355 (1900). 

Thallus always prostrate and creeping ; the frequently wavy 
margin never with leaf-appendages. Midrib without a central 
strand of narrow, thickened cells, but sometimes with two less 
developed lateral strands. Underleaves filamentous, of a single 
series of cells tin each side of the midrib, evanescent. Inflorescence 
as in Pallavicinia. Involucre sometimes only lobed. Calypira 
tender above, shorter than the cylindrical pseudo perianth. Capsule 
cylindrical-ovate, dehiscing incompletely by 2-4 valves, the 
valves rarely cohering at the apex, the walls of 3-6 layers of cells 
without semi-annular thickenings. Elaters bispiral. Antheridia 
on separate plants, solitary or in pairs, usually bi seriate on the 
midrib, covered by scales which frequently coalesce to form 
chambers. 


This genus has usually been included in Pallavicinia in this country 
It is more generally kept distinct on the Continent. It differs from the other 
m several characters notably in the presence of underleaves, the different 
cells CtU1 " e °* tllS Ca * )SU 6 Wal ’ anc * the abse nce of the central strand of thickened 

The hlamentose underleaves are composed of a single series of cell* nr 
occasionally partly of a double series, tipped with a club-shaped papilla. Thev 
are most numerous near the growing point at the apex of the thallus. ^ 

The pseudoperianth is always much longer than the involucre. 

. The single layer of cells of the outer wall of the capsule is as thick as the 
combined layers of the inner walls. J udging from the small available material 
“ 1 ^ave seen of M. hibernica, thetoner layers appear to be “ d s- 
orgamsed and fewer m number than in M. Flotowiana or M. Blyttii. ' ^ 

• + 'the structure of the spores is similar in all the species the lamellae heino- 
SI'" profile these ridges have the appearance on the mar'Sf 
M T; * teth i y r y™g from being coarsely papillose in M. Flotowiana anrl 
M. htbermca to having large comb-like teeth in M. Blyttii. ■° t0Wlana and 
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f Rhizoids reddish-brown ; involucre with broad lobes ; on high alpine 

j banks 37 • Blyttii 

1 Rhizoids white, occasionally yellowdsh ; involucre deeply laciniate ; 
usually on the low ground. 2 

f Thallus rather thick, usually w r ith greatfy crisped margins ; midrib 15-20 
J cells thick in the middle; spores 45-49 in diam.... 36. Flotowiana 
1 Thallus tender, without crisped margins ; midrib 10-14 cells thick in the 
L middle ; spores 35-43 jjl in diam 35. hibernica 


35. Moerckia hibernica (Hook.) Gortsche 

Jungermannia hibernica Hook., Brit. Jung. pi. 78 et Suppl. pi. 4 (1816). 
Dilama hibernica Dum., Comm. Bot. p. 114 (1822). 

Moerckia hibernica var. a Hookeriana Gottsche in G. and R., Hep. Eur. Exs. 
no. 121 (1860). 

Pallavicinia Flotowii var. j8 hibernica Lindb., Muse. Scand. p. 10 (1879). 
■Calycularia hibernica Steph., Spec. Hep. I p. 359 (1900). 


Dioicous. In thin 

pale green patches. 
Thallus to 3.5 cm long 
and to 4 mm broad, 

tender , furcate, margin 

slightly undulate. Mid- 
rib, with somewhat 
numerous white rhizoids 
triangular in section but 
rounded below , 10-14 cells 
thick in the middle, 
rather suddenly passing 
| into the lamina ; cells 

I of lamina 4-6-angled, 

j elongated at the midrib, 

I walls thin. $ inflores- 
cence from about the 
1. Portion of fertile plant. 2. Section middle of the thallus; 
of thallus. 3. Cells. 4. Spore. involucre deeply laciniate , 
5. Male inflorescence. laciniae dentate / pseudo- 
perianth 4-5 mm long, cylindrical, narrowed below, mouth 

dentate. Calyptra shorter than the pseudoperianth. Capsule 

oblong-ovate, reddish-brown, 2.5 mm long ; pedicel to 4 cm long ; 
capsule-wall of 4, occasionally 3, layers of cells, the cells of the 
outer layer large with the radial walls thickened, those of the inner 
layers much smaller with the radial walls less thickened. Spores 
35-43 {jl in diam., reddish-brown with short, irregular ridges, 
■sometimes forming reticulations, the margin appearing as if 
coarsely papillose. Elaters reddish-brown, attenuate, with a few 
shorter and broader, also bispiral, which are loosely attached to the 
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capsule-wall. $ plant smaller, antheridia in rows on the midrib, 
scales ovate, dentate, 1-2-androus. 

Hab. In marshy ground. 

Distrib. Forfar, Shetland, very rare ; Ireland. 

In this rare species, the thalius is thin and very little undulate. The 
rhizoids are white and the ridges on the spores seldom form reticulations. 
In habit it resembles P. Lyellii, from which it may without difficulty be 
separated by the absence of the central strand of narrow cells. 

36. Moerckia Flotowiana (Nees) Sc.hiffn. 

Cordaea Flotowiana Nees in Diar. Bot. Ratisb. II p. 401 (1833). 

Diplolaena Lyellii g Flotowiana Nees. Eur. Leb. Ill p. 344 (1838). 

Moerckia hibernica var. Wilsoniana Gottsche in G. and R., Hen Eur Fxs 
no. 121 (1860). ■ ' * 

Pallavicinia Flotowii Lindb., Muse. Scand. p. 10 (1879). 

Moerckia Flotowiana Schiffn., Oest. Bot. Zeit. no. 2 (1901). 

pioicous. In small 
bright green or yellow- 
green, strongly odorous 
patches. Thalius 1-2.5 
cm long and 3-5 mm 
broad, rather thick, fur- 
cate, margin incurved, 
undulate and usually 
greatly crisped. Midrib 
highly prominent below, 
with numerous white or 
pale yellow rhizoids, tra- 
pezoid in section 15-20 
cells thick in the middle, 
rather gradually passing 
into the lamina, with 
generally two lateral 
strands of narrow, usually 
1 . . lignified cells. $ invo- 

iucre short, irregularly laciniate ; pseudoperianth to 5 mm long 
ce thick m the upper part, 3-4 cells thick at the base, cylindrical 
mouth lobed and ciliate, frequently reddish-brown. Calyptra 
shorter than the pseudoperianth, 1 cell thick above, 4-5 cells’ 
thick at the base. Capsule cylindrical-oval, reddish-brown 

’ ,? e 1 dlcel 11 to 3 mm lon §' > capsule-wall of 5 layers of cells 
with the radial walls thickened and reddish, those of the outer 
layer large, of the inner layers much smaller and delicate. Spores 
49 p m diam., reddish-brown, with ridges frequently forming 



1. Portion of fertile plant. 2. Cells. 
3. vSection of thalius. 4. Spore. 
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reticulations, the margin appearing as if coarsely papiilose. 
Elaters of the same colour, attenuate, with a few shorter and 
broader, also bispiral, which are loosely attached to the capsule- 
wall. Antheridia numerous on the midrib, scales ovate, irregularly 
dentate, monandrous. 

Hab. On moist sandy ground near the sea, occasionally m marshy ground 
inland. 

Distrib. From Forfar southwards, uncommon ; Ireland. Fr. May- Aug. 

This suedes is strongly odorous. There are frequently several pseudo- 
ueriatths cCftog/ther rathe thallus. It is closely allied to M. Inbermca, 
differ in o' principally in the shape, and in the number of cells, of the midrib, the 
sreatlvcnsped margin of the lamina and in the spores. Cavers has shown that 
when plants of this species are cultivated in a constantly moist condition, the 
lateraf strands are absent in the new branches. The strands appear always to 
be presents the plant of the usual habitat in Britian vi, damp sandy 
eround but in wetter places they may sometimes be absent. It is a bntt e 
plant like M. Blyttii, which it also resembles in habit. It does not re semble 
anv other species which is found in sand-dunes, but when m wet inland and 
somewhat elevated localities it is less crisped, and might be mistaken in th 
field for M. hibernica. 

37. Moerckia Blyttii (Moerch) Brockm. 

Jungermannia Blyttii Moerch, FI. Dan. 12 p. 6 pi. 2004 (1830). 

Diplolaena Blyttii Nees, Eur. Leb. Ill p.339 (1838). „„ m U860) 

Moerckia norvegica Gottsche in Gott. et Rabh. Hep. Eur Exs no. - )• 

Moerckia Blyttii Brockm., Arch. Ver. Freunde Isat. Mecklen. 17 p. 190 (1863). 
Dilaena Blyttii Dum., Flep. Eur. p. 138 (1874) 

Pallavicinia Blyttii Lindb., Muse. Scand. p. 10 (1879). 

Calycularia Blyttii Steph., Spec. Hep. I p. 360 (1900). 

Dioicous. In rather 
extended yellowish-green 
patches. Thallus to 2 
cm long and 8 mm 
broad, rather thick, 
simple or furcate, margin 
ascending, undulate and 
crisped. Midrib highly 
prominent below, with 
numerous reddish - brown 
rhizoids, 20-25 cells thick 
in the middle, gradually 
passing into the lamina. 
^ involucral bracts con- 
nected at the base, other- 
wise free, short and 
Iroad, spathulate or 
irregularly shaped, 
variously dentate. Pseudoperianth to 5 mm long, 2 cells thick 


1. Fertile plant. 2. Section of thallus. 
3. Involucral bracts. 4. Spore. 
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above, 4-5 cells thick below, campanulate, slightly plicate at the 
apex, mouth unequally lobed, the lobes incurved, with a few broad 
teeth. Calyptra thick below, shorter than the pseudoperianth. 
Capsule cylindrical-ovate, reddish-brown, 3-4 mm long ; pedicel 
l° n §' > capsule-wall of 5 layers of cells, with the radial walls, 
thickened and reddish, those of the outer layer large, of the inner 
layers much smaller and delicate. Spores 33-42 ’ p in diam 
reddish-brown, with short, curved, irregular ridges, the margin 
appearing as if with long, flattened teeth. $ inflorescence near the 
apex of the thallus, scales plicate, roundish to obovate, frequently 
2-3 lobed , monandrous. J 


° n t moist soiI - ^ely in-wet ground, on the higher mountains of 
the Highlands from 3100-3S00 ft. alt. 1118 01 


Distrib. Perth to Rosshire, rare. Fr. July-August. 


This is the only species of the genus which is found on bare soil at high 

pT T-h J h t re A“ in this habitat in My way resembling it except 
Pellia epiphytla, but it is readily distinguished from that species by the presence 
of the lobed bracts which are almost constantly present throughout Summer 
It truits much later m the year than Pellia. the capsule is of a different sS Je 
and colour, and the rhizoids are golden-yellow to reddish -yellow'. ‘ P 

unistratos ® margin of the lamina is comparatively narrower than in 
the other species of the genus. It is a very brittle plant and has scale-like 
leaves on the dorsal surface as well as bracts. K 
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Pellia and Blasia but excluding Symphyogyna and the Codomeae of : Dumortier 
comprising the genera Fossombronia and Codoma (Petalophyllum). 


XV. PELLIA Raddi 

Marsilia Mich., Nov. PI. Gen..p. 5 (1729). 

Jungermannia L., FI. Suec. ed. 1 p. 339 (1745). 

Pellia Raddi, Mem. Soc. Ital. Mod. 18 p. 49 (1820). 

Thallus somewhat fleshy, undulate at the margin irregularly 
dichotomously branched, with a broad, mostly indistinct midrib 
passing gradually into the 1-celled margin ; rhizoids numerous 
from tif midrib ; ventral scales absent. Archegonia in groups 
of 4-12 in a pocket-like cavity on the dorsal surf ace of the thall-us, 
covered by an involucre opening in front or forming a tubular 
sheath Calyptra included or exserted. Capsule longly 
pedicellate, spherical, the wall with two or more ^ °f celK 
dehiscing almost to the base into 4 valves. Elatei -bearers 20 100 
in number, attached to the base of the capsule ; elaters 2-3-spiral. 
Spores very large, multicellular. Anthendia shortly pedicellate, 
immersed, usually singly, on the dorsal surface of the midrib. 
Gemmae absent. 

This <*enus comprises the three following species, widely spread in the 
northern cfuntriS of Europe, Asia and America. * 

commonest hepatics, except in calcareous districts c ^ districts 

thin long hyaline pedicels are a conspicuous feature m Spnn„ m most distnc s, 

f Thallus with brown thickened bands on section ; calyptra exserted ; 
inner wall of capsule with numerous semi-annular thickenings ...... 

C Thallus without thickened bands ; calyptra induded ; inner waU of 

[ capsule without semi-annular thickenings 40 ■ Tabbromana 

j Margin of involucre absent on the side towards apex of thallus^ P^oicous 

2 \lnvolucre forming a complete ring, mouth erect ; dioicous...'.??. Neesiana 


38. Pellia epiphylla (L.) Corda 

L., Sp. PI. p. 1135 (1753). 


Jungermannia epiphylla L., Sp. PI. p. llov (1 )• 

Pellia epiphylla Corda in Opiz, Beitr. p. 654 (1129). 

Paroicous. In extended flat patches, dark green with 
frequently a reddish tinge. Thallus to about 10 mm broad, 
expanded at the lobed and cuneate or oboyate apex ; m section 
11-15 cells thick in the middle with interlacing thickened bands 
in the walls. Involucre reduced to a semi-cylindrical scale-like 


72 


XV. PELLIA 



flflP on the posterior 
side of the cavity 
from which the calyptra 
arises, incised at the free 
margin. Calpytra much 
exserted , arcuate, 

cylindrical-clavate’ 

roughened with scat- 
tered '2-celled hairs, rosy 
coloured at the base 
and frequently also 
towards the apex. 
Capsule globose, dark 
olive-green, of 2-3 layers 
of cells ; pedicel hyaline 
to 5 cm long. Outer 
. layer of capsule-wall with 
hexagonal cells having 
nodular thickenings, 
inner layer with 
elongated cells having 
semi-annular 
Elaters very 


nal section. 4. Male 

Elater, with portion more numerous 

magnified. thickenings 

. t° n g and thin, contorted 

tly bispiral ; elater-bearers thick, 20-30 in number' 
ores 80-100 fi in diam., oblong-oval, muriculate 
Antheridia behind the $ inflorescence , beneath small' 


forma undulata Nees, Eur. Leb. Ill p. 365 (1831 

Rather densely caespitose. Thallus 3-5.5 < 
■suberect, somewhat membranous, in two forms (!' 
to 8 mm broad, slightly furcate; the apex ob 
expanded, margin undulate-lob ate, (2) narrowly 
to 4 mm broad, simple, tender, flat, the margin er 

Hab. On moist banks, ditches and among wet rocks, 

Distrib. N. to Shetland, very common ; Ireland. 

Tt th!riV S t ? e °u y ! pe 2 es of the S enus which is found on : 

hab^Wh te i abUnd ' a fl Iy m Spring > bllt can at a11 time; 
habitat by the large patches with the younger parts pale sre 

inflorescence can be detected throughout a great part of 
proterandrous character of the species, as with other hepai 
appear in certain states as if dioicous. P 

Aquatic forms of this and the other two species are ste 
oan nearly always be found on some of the stems . and 
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can be separated from the others. This incomplete involucre can also be found 
•on the land forms of P. epiphylla during a great part of the year. 

The brown thickened fibrous bands in the midrib of this species and of 
P. Neesiana will separate sterile plants from P. Fabbroniana. These bands 
run vertically and transversely, so that in a longitudinal section the vertical 
fibres are most in evidence, also the cut ends of the horizontal ones can be seen, 
while in a transverse section the bands are short and run both vertically and 
transversely. They can most readily be seen in a longitudinal section. Mr. 
Jameson points out to me that these bands strongly affect polarized light, 
and may indeed be thus detected even in the entire thallus, without dissection. 

In the south-west of England the bands appear to be frequently absent 
in P. epiphylla, as was first pointed out to me by Miss Agnes Fry, and this 
has rarely been observed in other districts. 


39. Pellia Neesiana (Gottsche) Limpr. 

Pellia epiphylla forma Neesiana Gottsche in Hedwigia p. 69 (1867). 

Pellia Neesiana Limpr., K’rypt. FI. Schles. p. 329 (1876). 

Dioicous. In less ex- 
tended patches than P. 
epiphylla , nearly always 
tinged with dark red, 
especially on the midrib, 
translucent towards the 
margin. Thallus rather 
narrower, more undulate 
and of more equal width, 
less expanded and 
usually less lobed at the 
apex ; in section about 
12 cells thick in the 
middle with interlacing 
thickened bands. In- 
volucre forming a short 
complete cylinder, or 
occasionally split on the antical side, irregularly crenate lobulate 
at the mouth. Calyptra more or less exserted, seldom included, 
cylindrical with expanded apex, roughened with 2-celled scattered 
hairs. Capsule, spores and elaters as in P. epiphylla. plant 
generally growing with the ?. 

forma undulata Jack in Flora Bot. 81 p. 15 (1895). 

Rather densely caespitose. Thallus 4-7 cm long and 3-8 mm 
broad, erect or suberect, somewhat membranous, broadly linear, 
narrow at the base, the apex obtuse but hardly expanded, flat with 
the margins undulate-lob ate, simple, or slightly furcate especially 
from below the middle, the midrib distinct ; rhizoids scarce 
towards the apex. 

F 



1. Fertile plant. 2. Inner wall of capsule. 
3. Elater, with portion more magnified. 
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Har. In wet grassy ground. 

Distrib. N. to Shetland, rare in the south ; Ireland. Fr. April- June. 

The involucre is frequently split on one or both sides on the egress of the 
capsule, thus separating the antical half as a small rim. The capsule is rather 
lighter in colour than in P. epiphylla. The thallus has considerable resem- 
blance to that of P. Fabbroniana, but is rather broader, less channelled 
generally tinged with dark red, and apical furcate innovations are never 
. present, though the midrib is often conspicuous. When on the low ground it 
usually occurs in wet grassy places, while P. Fabbroniana more frequently 
forms compact patches about the base of wet rocks. The thickened bands 
on the midrib of P. Neesiana will always separate sterile plants from that 
species. The complete ring of the involucre can be seen for a considerable 
part of the year and this will separate the plant from P. epiphylla apart from 
the dioicous infloresence. ' 

The usually present reddish tinge of the form undulata of this species and 
of P. epiphylla separate them in the field from the dark green var. lorea of 
P Fabbroniana. The two former varieties have their characters best marked 
when at the sides of alpine rills where they are frequently submerged, but they 
are probabiy not more fundamentally distinct than the low ground plants^ 
which are merely forms taken by the typical plants when in very wet ground 5 
the var. lorea appears to be somewhat more distinct. 

40. Pellia Fabbroniana Raddi 

Jungermannia endiviaefolia Dicks., PI. Crypt. Fasc. IV p. 19 (1801). 
Jungermmnia epiphylla (3 longifolia et y furcigera Hook., Brit. Jung. pi. 47 

PelHa^Fabbromana Raddi, Mem. Soc. Ital. Scient. Modena 18 p. 49 pi. 7 / 5 . 

Jungermannia calycina Tayl. in Mackay, FI. Hib. p. 55 (1836) 

Pellia calcycina Nees. Eur. Leb. Ill p. 386 (1838). 

Pellia endiviaefolia Dum., Rec. d'Obs. p. 27 (1835). 



1. Fertile frond. 2 . Portion of autumnal 
frond form. 3. Elater, with portion 
more magnified. 


Dioicous. Thallus- • 
narrower than in other 
species and more 
branched, 4-7 mm broad, 
generally with elevated 
margins, channelled in 
the centre above the 
conspicuous midrib, dark 
green, rarely tinged with 
reddish-brown; the 
wings translucent, undu- 
late and sometimes, 
crisped towards the apex; 
section 8-10 cells thick in 
the middle, without thick- 
ened bands ; apices of 


the thallus in both sexes very frequently" Meliv Create % 

mouuT Involucre nearl y erect, tubular, to 4 1 nm long 

month at first incurved, lobed, the lobes ciliaie or CiZt 
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Calyptra included , cylindrical with expanded mouth, without hairs. 
Outer layer of capsule-wall with nodular thickenings at the angles, 
innermost layer without semi-annular thickenings. Elaters 
vermiform , not or hardly contorted, 10-12 y broad, 3-4 spiral. 
Elater-bearers very long and slender , to upwards of ioo in number, 
bispiral. Spores 56-77 y in diam. £ plant linear, generally in 
separate patches. 

var. lorea Nees, loc. cit. p. 366 sub. Pellia epiphylla. 

Densely caespitose. Thallus 4-6 cm long and j~5 mm broad „ 
erect, rigid and brittle, usually considerably and irregularly 
branched, the branches long with a few short branches intermixed, 
the terminal segments long and sometimes indexed at the apex, 
with the midrib narrow but conspicuous, rhizoids scarce on the 
upper segments and frequently almost absent. 

Hab. Near the bottom of wet, shady rocks and at the side of springs, 
especially in calcareous districts. Var. lorea in springs, ditches, rills and among 
very wet dripping rocks. 

Distrib. N. to Orkney, rather common ; Ireland. Fr. Feb. -April. 

The absence of bands in the thallus will generally separate sterile plants 
from the other species of the genus. When in fruit, the different structure 
of the innermost layer of the capsule wall is an easily observed character ; 
sometimes a few rudimentary semi-annular rings are to be seen. The furcate 
apices of the thallus form a conspicuous character in Autumn and Winter. 
The plant in this condition is the var. furcigera Hook, of P. epiphylla. The 
furcate branchlets are very brittle and fall off, the detached pieces forming 
new plants. They occur on fertile plants, as well as on sterile and on male 
plants, though they are most frequent on the latter. 

The dense erect tufts of the var. lorea give it a distinct appearance in its 
most characteristic state. The stem is often once furcate at the apex, but the 
branches are long and with a narrow midrib and not repeatedly furcate as in 
the form furcigera. This species has also a form, analogous to the var. undulata 
of the others, with the thallus 4-8 cm long, simple or nearly so, channelled 
above the midrib, the margins flat or slightly undulate ; I include this form 
here, with some hesitation, under the var. lorea. 


1. . XVI. BLASIA L. 

. Blasia Mich,, Nov. PI. Gen. p. 14 (1729). 

Blasia L., Sp. PI. p. 1138 (1753). 
j J linger mannia Hook., Brit. Jung. pi. 82-84 (1816). 

Thallus several times dichotomously branched with a broad 
1 midrib passing into unistratose lobes (side leaves). Underleaves 

{ in one row on each side of the midrib, and leaf-auricles present 

> at the base of the lobes. $ and $ inflorescence on the dorsal 
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surface of the thailus. Archegonia at first naked, one of them on 
fertilisation becoming immersed and covered by a fusiform 
involucre with a constricted mamillate apex. Calyptra free, thin and 
membranous. Capsule rather longly pedicellate, oval, with a 
■collar at the base to which it dehisces by 4, more rarely 5-6 valves ; 
capsule-wall of 3-4 layers of cells, those of the outer layer with the 
radial walls nodulose ; those of the inner layers smaller and tender 
without semi-annular thickenings and becoming soon disorganised. 
Spores 1 -celled. Elaters bispiral, the spires often splitting.* 
Elater-bearers few and rudimentary, at the bottom of the capsule.* 
■<? plant smaller ; antheridia few, oval, with a short pedicel, 
immersed singly in small alveoli. Gemmae of two kinds. 

Blasia is in several respects intermedi ate between. th e thal lose and foliose 
species. The lobes are horizontally inserted lateral leaves, which however are 
not sharply separated from the middle portion oHEeax iT; they have a definite 
position in relation to the axis, arising from the apical cell in the same way as do 
the leaves of Fossombronia ; leaf-auricles and underleaves are also present 
the latter being placed singly at the junction of the lobe and the axis 


41. Blasia pusilla 


Blasia pusilla L., loc. cit. 
Jungermannia Blasia Hook., loc. cit. 




m 


* jo >ur Dioicous. In green 

or yellow-green rosettes, 
f sometimes forming ex- 

| .2. v ^ ’ 7 Vsr. tended layers. Thailus 

Cyfffp .. C(yfi\ 1 .5-2.5 cm long and 3-5 

nM <=r v&Hlr mm ^ roa 4. repeatedly 

Yfil) ST'-fP ■ branched, with several 

Ji fi /Z/t *' Y 3 rounded lobes (leaves), 

(4 1 ) rjv 3. the margin ascending and 

J )L fj \ JT frequently crisped at the 
' Mr t/'V uyf-S- a P ex of the branches. 

Midrib broad and flat 

fill a below, 8-12 cells thick in 

I ' - ■ I the _ middle, gradually 

passing into the lobes, 

1. Plant with flask-shaped receptacles. marginal row of cells ■ 

2. Gemmae from do. 3. Stellate gemmae. srr ^ e G crenulate ; rhi- 
4. Underleaf and auricle. zoids. numerous from the 

7 , j midrib, white ; under - 

.leaves ovate, dentate. Leaf-auricles .generally two at the base of 
each lobe, spherical, hollow, becoming filled with Nostoc colonies 
axia appearing as black points through the thailus. Pedicel of capsule 
to 2 cm long. Spores 33-43 ^ in diam., rounded-tetrahedral. 


h Plant with flask-shaped receptacles. 

2. Gemmae from do. 3. Stellate gemmae. 
4. Underleaf and auricle. 
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yellowish-brown, granulate. Elaters paler in colour. Gemmae of 
two kinds ; one being round or oval, compressed, longlv pedicellate 
and many celled, i n flask-shaped receptacles with long necks situated 
in the dorsal side of the midrib ; the other occurring as loose 
stellate scales on the dorsal surface near the apices of the thallus. 

Hab. On moist gravelly or clayey ground, especially about roadsides and 
drains and wet banks. 

Distrib. N. to Shetland, uncommon in general ; Ireland. Fr. Feb.- 
April, rare. 

Can be recognised by the black spots on the thallus, — but must not be 
confused on this account with A nthoceros , — by the frequent presence of a white 
line, caused by a deposit of oxalate of lime, along the midrib and its branches, 
and by the stellate scales on the dorsal surface near the apex of the lobes. The 
flask-shaped gemmiferous receptacles, though frequent, are less common, 
especially in the north ; they are distinctive, but must not be mistaken for 
female involucres. A few underleaves can usually be found without difficulty. 
The plant more resembles in the field small states of Pellia epiphylla than any 
other species. Mucilage-papillae occur at the apex of the thallus on both 
the dorsal and ventral surfaces, on the underleaves, in the interior and at the 
aperture of leaf-auricles, and in the flask-shaped gemmiferous receptacles. It 
is by the swelling of the mucilage in the latter that the gemmae are expelled. 

The leaf-auricles are hollow, nearly round bodies, formed by the rising and 
then incurving of a plate of cells, which become filled with a colony of Nostoc 
and other Cyanophyceae. The effect of the relationship between these and the 
host is not yet known. 


XVII. PETALOPHYLLUM Gottsche 


Codonia Dum., Comm. Bot. p. Ill (1822). 

Petalophyllum Gottsche in Lehm. Pug. PI. viii p. 29 (1844). 


Plant small and tender with a short basal cylindrical stalk- 
like portion and a fan-like expansion , simple or furcate, with 
parallel erect leaf-appendages forming lamellae on the dorsal surface . 
Archegonia in groups on both sides of the dorsal surface of the 
midrib, surrounded by scales within which on fertilisation is 
formed the tubular pseudoperianth, the scales being partly carried 
up on its outer surface as wings. Calyptra free, large. Capsule 
rather shortly pedicellate, spherical, rupturing irregularly ; 
walls of 3-4 layers of cells, the inner with incomplete annular 
thickenings. Spores reticulately lamellate. Elaters long, more 
or less attenuate, 2-3-spiral. $ plant separate ; antheridia 
scattered on the dorsal surface, spherical with a short pedicel, 
covered with a conical or dome-spaced scale. 
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42. Petalophyllum Ralfsii (Wils.) Gottsche 

Diplolaena Lyellii var. lamellata Nees, Eur. Leb. Ill p. 345 (1838). 

Jimgermannia Ralfsii Wils., Eng. Bot. Sup pi. pi 2874 (1843). 

Petalophyllum Ralfsii Gottsche in Lehm. Pug. PL VIII p. 30 (1844). 

Codonia Ralfsii Dum., Hep. Eur. p. 16 (1874). 

Petalophyllum- lamellatum Lindb., Man. muse. sec. p 390 (1874). 

Fossombronia corbulaeformis Trabut, Atl. FI. Alger, p. 7 (1886). 

Dioicous. In small 
pale green patches. 
Plant to 10 mm long and 
t I to 7 mm broad, the stalk- 

J like P ortion ascending 

obliquely through the 
' ground, at first circular 

: ^ 3- * n sec tion, becoming, as 

-v, -n^V \ ’ the midrib, semi-circular . 

( as it approaches the 

apex of the obcordate , 
j[ ^ 07 Yenifomi, prostrate 

— — L portion. Midrib greatly 

prominent below , rather 
1 . L ertile plant. 2. Section of thallus. suddenly passing into 
through a lamella. 3. Spore. the wings which are 3-4 

, cells thick and ending 

m a broad, convex, 1-stratose margin ; rhizoids rather numerous 
irom the midrib, white. Ventral scales in two longitudinal 
rows at the apical region, triangular, with a few long mucilage 

airs. Lamellae extending obliquely forwards from the midrib to 
near the margin , undulate, narrowed at each end, of 1 layer of cells 
t0 ii C . e F s * n tke Huddle ; cells mostly hexagonal, thin- 
walled, with numerous chlorophyll granules. Pseudoperianth 
3-4 mm, long, broadly campanulate, mouth sinuate-lobed and 
•dentate, lobes slightly incurved, the teeth distant, generally broad 
at base and spinous at the apex with occasionally a few short cilia 
intermixed ; wings irregular in size and shape, part resembling ' 
those m Fossombronia, with in addition some minute and subulate 
Z I a l^ 10 ! 1S To Sha ^ d, °, thers , much lar S er composed of a single series 
i ^ n +u -°7 ^ Ceds m or m °re ; the pseudoperianth mostly 

i cell thick, except near origin of wings where it is composed of 
j-several ayers, sometimes fissured vertically to base on the antical 
short *~ 2 *; eds thick, at base 3-4 cells thick, slightly 
arrWnW r 3 Ps^penanth, surrounded at base by the sterile 
of ? 5 / ia * 2 . r ? m m diam,, spherical, brownish-black, 

i dls v wlth ™ merous chlorophyll granules, outer 
layer with thin hyaline walls, inner layers with reddish-brown 


1. Fertile plant. 2. Section of thallus. 
through a lamella. 3. Spore. 
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semi-annular thickenings, opening first by a vertical slit on one 
side, then rupturing irregularly, sometimes by more or less distinct 
valves, a small hemispherical portion remaining, having a crenulate 
margin, and which is little more than a rim around the apex of the 
pedicel. Pedicel white, pellucid, 8-1 1 mm, more rarely to 1 5 mm 
long. Spores 42-48 /x in diam., spherical, slightly compressed, 
areolae hexagonal, 10-14 /x in diam., 4-5 across the face of the 
spore / margin paler in colour, 6 p broad, the lamellae forming 
13-15, occasionally more, crenulations. Elaters 240-300 n long 
and 12-14 fi broad, slightly bent, hardly attenuate, sometimes 
branched, bispiral, the spires yellow-brown ; among these occur a 
few shorter and broader elaters, to 23 ft in width. 

Hab. On the drier and more grassy parts, as well as on the damper 
sandy parts near the margin of pools on sand-dunes. 

Distrib. From Lancashire and Yorkshire southward, very rare ; Ire- 
land. Fr. April- June. 

The lamellae on the dorsal surface distinguish at sight this species from our 
other hepatics. It may be found at all times of the year, but in exposed 
localities it is sometimes hidden for weeks by the drifting sand. It is frequent- 
ly accompanied by Pallavicinia Flotowiana and by Cavex avenaria and Bryum 
Warnemn. 

This species was originally figured as a variety of Jung, hihernica by 
Wilson in Eng. Bot. pi. 2750 fig. 16. 

P. Ralfsii consists of a stem which is cylindrical at the base, gradually 
becoming flattened on the dorsal surface until it forms a broad expansion, on 
which are vertically situated the obliquely placed leaves in the form of lamellae. 
These leaves seldom extend over the central part or midrib, they are broadest 
at the middle and slightly overlap. In the stem are found abundant fungal 
hyphae. At the apex of the stem near the growing point there are many small 
scale-like appendages bearing mucilage-papillae as in Fossombronia. The 
archegonia occur in groups between the leaves. The antheridia, which are on 
separate plants, are scattered along the midrib and are protected by dome-like 
scales which are sometimes joined together so as to form chambers. 

The stem of this species grows from a three-sided apical cell as in the 
acrogynous Hepaticae. 

Cavers has described the formation of tubers behind the growing point of 
the plant. These continue to grow after the disappearance of the more delicate 
parts and ultimately form new plants. 


XVIII. FOSSOMBRONIA Raddi ; 

Fossombronia Raddi in Atti Soc. Ital. Mod. 18 (1818). 

Stem fragile, creeping, simple or dichotomously branched, 
flattened above and strongly arched below, with long, mostly 
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violet coloured rhizoids attaching the plant firmly to the sub- 
stratum, the apex ascending. Leaves in two rows, succubous very 
obliquely inserted and decurrent at the antical base, more or less 
quadrate, generally broader than long, with irregularly sinuate, 
usually lobed margins, and towards the base composed of two or more 
layers of cells, otherwise of one layer; cells large, thin-walled 
very chlorophyllose. Archegonia on the dorsal surface of the 
stem near the insertion of the leaves, the fertilized one always near 
the apex and becoming enclosed in a large comfanulate 
pseudo perianth. Pseudoperianth with a wide, lobed mouth and 
narrow base, often longitudinally plicate, and surrounded with 
subulate scales, and frequently incised to the base on the side 
towards the apex of the stem. Calyptra tender, pyriform, thick at 
base. Capsule shortly pedicellate, globose, dehiscing irregularly or 
imperfectly by four valves ; capsule-wall of two layers of cells the 
inner layer with frequently incomplete semi-annular thickenings. 
Spores large, rounded-tetrahedral, the convex face variously armed. 
-blaters short, normality bispiral. Antheridia orange-yellow naked 
or partly covered by bracts, on the antical surface of the stem near 
the insertion of the leaves. 

The spores form the most certain means of identification. On the convex 
nw 16 f X< S° re> m .° ne gr ° up ’ is arran S ed in lamellae forming nearly parallel 
0r Sllg *?t ly anast omosmg ; viewed in profile as they appear on themargin 

slen vXn K°° k ^ 'T P ? piUae ° r SpineS ’ but theirTt^ctnreis 3 
" lthin the margin or when lying transversely. A secondVoup has the 
( ellaearranged in hexagonal areolae ; these seen in profile o n't he margin 
t( i t ’e spore a wm g e< i or erenulate appearance, according to the height 
of the lamellae. The third group has the spores papillose or spinous* A hi°h 
power is necessary to distinguish the various kinds^ P g 

2 /Spores furnished with papillae o 

\ Spores with lamellae f 

, 4 

3 (papillae Vlf ^L? e th fec f ° f tbe s P ore 45. caespitiformis 

t i apillae 10-1- across the face of spore 46. Mittenii 

4 fLamelae in nearly parallel lines ' - 

L Lamellae forming alveoli ~ 

fLamelale on face 15-24 ' ' 

Lamellae on face 28-36.... i V ' • P usll \ a . 

L Lamellae on face 24-27 + 

* 44*. Loitlesbevgevi 
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43. Fossombronia pusilla (L.) Dum. 

Jungermannici pusilla L., Sp. Pl. p. 1136 (1753). 

Fossombronia pusilla Dum,, Rec. d observ. p. 11 (1835). 

Paroicous. In small 
pale green patches, 
generally larger than F. 
Wondraczeki , odorous. 
Stems to 13 mm long, 
simple or furcate, midrib 
broadly convex postical- 
ly, flat or slightly convex 
anticallv, about three 
times as broad as high, 
rather suddenly passing 
into the 1-stratose 
lamina. Lower leaves 
oblong-quadrate, entire 
or emarginate, sinuous, 
the upper leaves crowded 
broadly reniform, crisped 
and lobed, lobes obtuse 
or partly acute. 
Pseudoperianth 1.75 mm long, campanulate, the mouth crispate 
or sinuate-lobed, lobes obtuse or sometimes acute. Inner layer of 
capsule-wall with many complete semi- annular thickenings . Spores 
36-44 fju in diam., pale reddish-brown, the convex face with 
a few slightly sinuous, nearly parallel thick lamellae which sometimes 
slightly anastomose in the centre, the lamellae appearing in profile 
on the margin as 16-24 thick spines. Elaters 7-9 /x broad, 2-3- 
spiral, pale yellow. 


var. decipiens Corb., Muse, de la Manche p. 355 (1889). 

Spores with lamellae higher, more sinuous, frequently giving 
the margin partly or wholly a winged appearance, and with a larger 
* ' amount of anastomosing in the centre. 

Hab. On bare, moist soil in cult, fields and banks, footpaths and sides 
of ditches. 


Distrib, N. to Caithness, frequent, but rarer in the north ; Ireland. 
Fr. Aug. -April. 


© 
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1. Fertile Plant. 2. Leaves. 3. Cells. 
4. Spore. 5. F later. 



The lamellae (ridges) are thicker than in F. Wondraczeki and project 
further from the margin ; tbeir appearance on the margin depends a good 
deal on the angle at which they are seen. In this way the lamellae may appear 
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as spines with a broad base, or even as if giving a winged appearance here and 
there if it so happens that the lamellae are sinuose at the point of observation. 
The var. decipiens Corbiere, judging from a specimen from the author of the 
variety, varies greatly in the amount of winged appearance, this being some- 
times practically absent ; the lamellae in this specimen are more sinuous than 
in the typical plant, and this is in great part the cause of the winged appear- 
ance ; with the greater sinuosity is also seen a larger amount of anastomosing 
in the centre of the face. I have seen this variety from Lancashire and from 
the island of Islay and Nicholson records it from Sussex. 

Var. ochvolenca Lindb., judging from a specimen sent by M. Corbidre, 
hardly differs from the type. The yellow colour of the spore is not constant 
and although there is frequently a considerable amount of anastomosing of the 
lamellae, this varies greatly in the same capsule, and may even be absent. 
This form also occurs in Britain. 

The inner layer of the capsule~w T all in this species has many of the semi- 
annular thickenings complete. In F. Wondraczeki they are rarely so. It 
forms larger patches than that plant does, and is more odorous. It is also a 
more southern species. In both species when the spore begins to decay the 
lamellae frequently do not form continuous ridges throughout their length. 
This gives the spore the appearance of being partly spinous. 


44. Fossombronia Wondraczeki (Cord a) Dum 


Jungermannia Wondraczeki Corda in Sturm, Deutsch. FI. II Fasc. 
p. 30 (1830). 

Fossombronia Wondraczeki Dum., Rec. d’observ. p. 11 (1835). 
Fossombronia cristata Lindb., Soc. pro F. et FI. Fenn. (1873). 


ous • Stems to 10 mm 
<sss ^* long, midrib nearly 

2 semi-circular, flat above, 

• about twice as broad as 

~ * high. Lower leaves 

1. Snore. 2. Elater. distant or approximate, 

recurved, obcuneate, 
emarginate or shortly bilobed, the upper leaves crowded, oblong- 
quadrate, sinuate-crispate, entire or variously lobed, lobes 
frequently acute. Pseudoperianth 1.3-1. 5 mm long, campanulate, 
sinuate-lobulate, lobes frequently acute. Pedicel of capsule 2-3 
mmlong. Inner layer of capsule-wall with a few , mostly incomplete 
semi-annular thickenings. Spores 36-43 //,, reddish-brown, with 
many sinuous nearly parallel lamellae , some anastomosing , especially 
in the centre of the face, the lamellae appearing on the margin as 
28-36 short, more or less truncate spines. Elaters 8-9 p, broad, 
2-3 spiral, yellowish-brown. 




45. Fossombronia caespitiformis De Not 

Fossombronia angulosa jS caespitiformis Raddi in Atti Soc. Ital. Sci. Mod 
18 p. 41 (1818). 

JFossombronia caespitiformis De Not. in Gott. et Rabh., Hep. Eur. Exs. No. 123. 


Heteroicous. In small thin pale green patches or gregarious, 
■odorous. Stems to 10 mm long, sub-terete, the upper surface 
nearly plane or slightly channelled. Leaves broadly obcuneate, 
•entire or sinuate-lobulate, closely imbricate and greatly crispate 
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Hab. On bare, moist soil in cult, fields, footpaths, sides of ditches and at 
the sides of ponds. 

Distrib. N. to Caithness, frequent ; Ireland. Fr. July-Nov. 

The more numerous lamellae will distinguish this readily from F. pi is ill ct 
.and there is also more anastomosing of the lamellae in the centre of the face. 
The difference in the inner layer of the capsule-wall is also noticeable. 


44*. Fossombronia Loitlesbergeri Schiffn. 

Fossombronia Loitlesbergeri Schiffn., Hedw. 48 p. 195 (1909) ; K. Mull., Rabh. 
Krvpt. FI. p. 732 (1916). 

Closely resembling F. 
Wondraczeki , but rather 
larger, leaf -lobes obtusely 
rounded, spores larger, 
45-52 fx, sometimes to 
60 [x , with fewer but 
higher lamellae, appear- 
ing on the margin as 
24-27 strong, punctate 
spines, the spaces 
between the lamellae 
granular-punctate, elaters broader 10-11 fi. Inner layer of cap- 
sule-wall as in F. pusilla. 

Hab. On wet heathy ground. 

Distrib. Lizard, Cornwall, 1924 (IF. E. Nicholson). Fr. Feb.-April. 

This recent southern addition to our flora appears to be a fairly distinct 
species. The spores are about the size of those of F. Husnoti var. anglica, 
but the latter has the lamellae interrupted and incomplete on the face of the 
spores. The distinguishing marks from F. Wondraczeki are given above. 
In the present plant the spaces between the lamellae are granular-punctate 
while in the other they are smooth ; the lamellae are further apart being fewer 
in number with the spores larger. 
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I. Spore and elater, normal form. 

2, Spore and elaters, "verrucosa’' form. 

3. Spore, small form, with 4-spiral elater. 


at the apex of the stem. 
Pseudoperianth broadly 
campanulate the mouth 
sinuate-lobed, lobes very 
obtuse. Inner layer of 
capsule-wall with , for the 
greater part, incomplete 
semi-annular thicken- 
ings.. Spores 45-50 /x, 
reddish-brown, the face 
hispid with truncate , com- 
pressed, free papillae 5-6 
/* long, those appearing 
across the face 6-8 in 
number, a few of the 
papillae sometimes coa- 
lescing to form imperfect 
lamellae. Elaters 8-9 /m 
broad and 2-3 spiral, 
rarely to 14 abroad and 
3-5-spiral. 


Hab. On bare damp soil in cultivated fields and on banks. 

Fr. A D u™v. Fr ° m SUSS6X and C ° rnWa11 10 W ^tmoreland ; rare. Ireland.. 

vSSaiifc® ^ ° CCUrS t0 any COnsiderable extent it forms the 

iSlfUIfilil 

point, Revue Bryodflt' fc, Ilf Verrucosa oi Lm 4berg. See further, on this. 


46. Fossombronia Mittenii Tindall 

Fossombronia Mittenii Tindall, Joum. Bot. p. 44 pi. 382 B (1898). 

Monoicous? In small bright yellowish-green Batches Stems 
4-0 mm long, simple ; rhizoids numerous, Llet. Leaves imbS 

cehs aTmiddle of le^f StT 1 *: ^ -T* CTiSped ’ sMghtly an ^ led = 

paSeTh d S]iSh H Y denticulat ^’ 

1 C enmgs. Spores 42-51 ^ (average 47 , dark reddish-brown,. 
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t wv’r^m 


1. Spores. 2. Elater. 


I " 1 ~~ not at all transparent, 

\ . ^ 1 ver y numerous fine , 

| narrow and compressed 

I f$£%Wk % $&Mm separate papillae, 2-4 /x 

across the face, mostly 

' 2 - ^ i sometimes rounded or 

- • , __ occasionally emarginate, 

rarely with 2-5 papillae 
1. Spores. 2. Elater. joining to form an incom- 

plete ridge, the margin 
appearing closely spinous. Elaters 6-8 fi broad, pale yellow, laxly 
bispiral. 

Hab. On roadside bank. 

Distrib. Luxor Hill, Devon, 1875 (IE. Mitten). 

I am indebted to Mrs. Tindall for the loan of two micro-slides of the 
original plant. From these Mr. Jameson has taken the drawings. It is a 
very distinct species, unlike any other British Fossombronia. It is more nearly 
allied to F. caespitiformis than to the others, but cannot be mistaken for it. 
F. Mittenii has the body of the spore rather larger, the papillae greatly more 
numerous, — about 10-12 can be counted across the face instead of 6-8 in the 
other, — shorter, less thick at the base and much narrower, the elaters con- 
siderably narrower and more laxly bispiral. 

The papillae are distinctly compressed, separate and rather narrow at the 
base, the apex is narrow but is generally truncate. 

The measurement of the leaf-cells will probably vary from the size given in 
the description, as only one leaf was seen. 

Mrs. Tindall mentions in the Journ. Bot. that the plant is slightly larger 
and less delicate than F. W ondraezeki but smaller than F, pusilla. 

F. echinata, which is described in Revue Bryol. p. 73 (1911), from Algeria 
and the south of Europe, has smaller spores, 35-41 p broad, with narrower and 
acute or subacute papillae. 


47. Fossombronia Husnoti Corb. 

Fossombronia Husnoti CorbiSre, Muse, dela Manche p. 353 (1889) ; Steph., Spec. 

Hep. I p. 386 (1900) ; K. Mull., Rabh. Krypt. FI. Leb. I p. 390 (1909). 
Fossombronia caespitiformis var. Husnoti Corb., Rev. Bryol. p. 40 (1904). 

Heteroicous. In small pale green patches or gregarious. 
Stems to 10 mm long, sterile, much produced below , the ends of the 
stems bulbous and sunk in the ground , rhizoids colourless or pale 
brownish, not violet. Leaves hardly lobed, closely imbricate and 
crispate. Inner layer of capsule wall with complete and incom- 
plete semi-annular thickenings. Spores 40-45 ju,, reddish-brown, 
irregularly reticulate , the areolae 5-7 across the face, 5-8 (i in 
diameter, irregular in size and sometimes papillate at the angles, 
occasionally imperfect with the lamellae forming only wavy 
lines, the lamellae generally distinct on .the sides and forming 
parallel or wavy slightly branched lines which appear papillose 
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m profile , the . papillae 2-4 ^ long, thin, compressed, truncate. 
Llaters 2-3 spiral, 6-9 p, broad, pale reddish-brown. 

var. angliea Nicholson., Journ. Bot. p. 106 (1914). 





2. 


1. Spore. 2. Elater. 


Hab. On moist banks. 

Distrib. S. of England and S. Wales. 


Spores larger, 43-53 ^ 
areolae most commonly 
absent, the lamellae 
usually forming irregular 
lines or papillae and 
only occasionally anasto- 
mising to form areolae in 
the centre, the lamellae 
less distinct on the sides, 
papillae longer, 3-5 ^ 
and thicker, elaters fre» 
quently broader. 


Corbiere the author of this species, later considered it only as a variety 
of F. caespttiformis to which he thought that it was connected by intermediate 
The jTP lc al w hich is one of the species represented in Gott. & 

Eabh Hep Eur. Exs. No. 439, and which has not yet been found in Britain 
is quite distinct m its reticulate convex face and with the sides having lamellae 
somewhat after the manner of F. pusilla. It is otherwise with the var. anglicl 
which I have retained here with some hesitation. The spores are nearer those 
? f F - especially of the variety subcristata 

S( G • IV - but the ve o etatlve characters are distinctly those of F Husnoti 
and m this regard differ from all our other species. * 

48. Fossombronia Dumortieri (Hub. etGenth.) Lindb. 

Codonia Dumortieri Hub. et Genth., Deutsch. Leberm. No. 80 (1837). 
Fossombronia foveolat a Lindb., Not. pro F. et FI. Fenn p. 382 (1873) 
Fossombronia Dumortieri Lindb., Not. pro FI. Fenn. p. 417 (1874). 

- - " Heteroicous. In rather 

t extended, dense, intri- 

’ „ ' cate P ale green patches, 

' strongly odorous. Stems- 

1 to 7 mm long, midrib 

2 greatly convex and near- 

1. ly ovate below, slightly 

~ : — convex above. Leaves 

'• 2 - -“*» stair, 

bistratose lay,, arising snddaniy from ^,7“ 


1* Spore. 2. Elater. 
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into the 1-stratose layer. Pseudoperianth 1 .75 mm long, turbinate, 
the mouth sinuate-lobulate, occasionally with one or more teeth. 
Pedicel of capsule 2 mm long. Inner layer of capsule-wall with 
thick, mostly incomplete semi-annular thickenings. Spores 37-44 
jj ,, brownish-yellow, regularly reticulate , the lamellae low, forming 

6- 7 areolae across the diameter of the face , the areolae 5-6 angled, 

7- 9 gL in diam., margin of spore appearing as if cremdate -dentate, 
the teeth being 16-20 in number. Elaters 8-10 /x broad, pale 
yellowish-brown, 2-4 spiral. 

Hab. On low moors and damp sandy ground. 

Distrib. N. to Sutherland, uncommon. Ireland, Fr. July-Nov. 

Is more strongly odorous than the others and has in general a different 
habitat. The spores are quite different in appearance from our other areolat© 
species F. angulosa . In the present plant, the areolae are much more numer- 
ous and smaller and the margin does not appear winged. 


49. Fossombronia Crozalsii Corb. 

Fossombronia Crozalsii Corbidre, Revue Bryol. p. 13 (1903). 

Heteroicous ? In small 
patches resembling F. 
Wondraczeki . Rhizoids 

violet. Inner layer of cap- 
sule-wall with reddish- 
brown mostly incomplete 
semi - annular thicken- 
ings. Spores 35-41 
reddish-brown, distinctly 
reticulate but somewhat 
irregularly, the lamellae 
forming 7-9 ( mostly 8) areolae across the face of the spore, the 
areolae 2.5-5 /x in diameter, thickened at the angles, the lamellae 
appearing on the margin as narrow, nearly truncate spines 1.5-3 
^ / x long. Elaters 10 /x broad, pale reddish-brown, laxly bispiral. 

Hab. Moist ground near the sea and on bank at side of a wood. 

I Distrib. Cornwall, 1916 ( W . E. Nicholson) ; Great Bedwyn, Hunger- 

ford, Wiltshire, 1918 (C. P. Hurst). 

This is a well-marked species. The face of the spore is distinctly and 
constantly reticulate. It is more closely connected with the F. Dumortieri 
group than with the F. caespitiformis group, as mentioned by Corbiere. It 
P is allied to the latter group through F. Husnoti. The smaller areolae dis- 

tinguish it at once from that species, the rhizoids are also violet. The smaller 

Id" 




1. Spore. 2. Elater. 
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areolae and the spinous margin of the spore readily make it known from 
F. Dumortieri. Mr. Nicholson informs me that the Great Bedwyn plant 
was associated with Riccia bifurca, Ephemerum sessile and Catherinea tenella. 


50. Fossombronia angulosa (Dicks.) Raddi 

Jungermannia angulosa Dicks., Crypt. Fasc. 1 p. 7 (1785). 

Fossombronia angulosa Raddi in Atti Soc. Ital. Sci. Mod. 18 p. 40 (1818). 


. ' I Dtoicous. In large, ex- 

* 240 ! tended, dense, intricate 

| and crispate patches, 

y [Jrf 'X. j pale green, becoming 

f I brownish-yellow by age. 

/ . c" ! Stems to 15 mm long, 

1. | flat above, strongly 

J convex below, with. 

numerous long rhizoids 

l. Spore. 2. Hater. attaching them to the 

substratum and to each 
•other. Leaves composed of 3-4 layers of cells at base followed 
by a short 2-stratose layer to the 1-stratose layer, imbricate, 
oblong-quadrate to broadly cuneate, irregularly sinuate-lobed,’ 
lobes mostly small and frequently hardly apparent, obtuse, less 
frequently acute, sometimes spinous-ciliate with occasionally one 
or more teeth placed irregularly on the margins ; cells of base of 
leaf greatly larger than at the apex. Pseudoperianth turbinate, 
the mouth sinuate and slightly lobed, lobes sometimes acute! 
Pedicel of capsule 6-7 mm long. Inner layer of capsule-wall with 
mostly complete semi-annular thickenings. Spores 35-42 p, 
reddish-brown, regularly reticulate, the lamellae high, compressed! 
forming 3-5 hexagonal areolae across the diameter of the face, 
10-13 ^t. in diam. Margin of spore appearing as if surrounded with 
a broad, transparent angulate wing, the angles 10-12 in number. 
Elaters long, 7-8 p broad, bispiral. $ plant rather smaller than 
the $; antheridia numerous, very shortly pedicellate, partly 
covered by lanceolate to cuneate, frequently dentate bracts and 
by an antical tooth sometimes present at base of the leaves. 

Hab. In moist places among rocks and on ditch sides, near the sea. 

Distrib. Cornwall; Wales; rare. S.W. and W. of Ireland Fr 
Jan. -May. ' 

This is a much larger plant than any of the others and can be recognised at 
■once by its size. When the leaves are decaying, the stems remain green for a 
time and are conspicuous. It is a southern species and is confined with us to 
the neighbourhood of the coast. The spores with their large areolae and the 
translucent wings do not resemble those of the other species 
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Subfamily Haplomitrioideae 

u u 

Haplomitrieae Dedecek ; Calobryaceae Goebel. 

Stems erect, arising from a fleshly rhizomatous-like basal 
portion. Leaves arranged radially and mere or less regularly in 
three rows, simple (not bilobed) . Rhizoids absent. Q inflorescence 
on the upper part of the stem, without an involucre. Calyptra 
large, cylindrical. Capsule cylindrical, the wall of one layer of 
cells except at the apex, with longitudinal annular thickenings. 
Elaters bispiral. 

This aberrant group, containing the genera Haplomitrium and Calobryum, 
differs from all other hepatics in having the leaves arranged radially on the 
stem instead of dorsiventrally, although the radial arrangement is not recognis- 
able near the lower part of the stem. The stem grows from a three-sided 
apical cell ' as in the acrogynous Jungermanniaceae, but the apical cell does 
not develop into an archegonium in Haplomitrium ; it does so in Calobryum, 
so that the stem is acrogynous in the latter. 



XIX. HAPLOMITRIUM Nees 

.Scalius S. F. Gray, Nat. Arr. Brit. PI. 1 p. 704 (1821). 

Mniopsis Dum., Comm. Bot. p. 114 (1822). 

Haplomitrium Nees, Eur. Leb. Ip. 109 (1833). 

Stem erect, arising from a fleshy branched rhizomatous-like 
basal portion, entirely without rhizoids . Leaves oblong, arranged 
more or less distinctly in three rows. Archegonia naked, solitary 
in the axils of small leaves near the apex of the stem. Calyptra 
long, na.rrowlv cylindrical, thick surrounded at the base by a few 
sterile archegonia. Capsule longly pedicellate, cylindrical, 2-4 
valved, but dehiscing by a single longitudinal slit ; wall unistratose 
with longitudinal brown annular thickenings. Elaters long, 
slender, bispiral. Antheridia scattered around the stem chiefly 
in the axils of the leaves, broadly oval, orange, with a thick 
pedicel ; bracts large, oblong-ovate. 

* 

G 
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51. Haplomitrium Hooker! (Sm.) Nees 

Jungermannia Hookeri Sm., Eng. Bot. pi. 2555 (1813) ; Hook. Brit. Jung. 
pi 54 (1813). 

Scalius Hookeri Gray, Nat. Arr. Brit. PI. 1 p. 705 (1821). 

Gyninomiirion Hookeri Corda in Opiz, Beitr. p. 651 (1829). 

Haplomitrium Hookeri Nees, Eur. Leb. Ip. Ill (1833). 


Dioicous. In small 
erect loose tufts or scat- 
tered stems, pale green 
when fresh, dark green 
and shrinking when dry „ 
Stem 3-9 mm long, with 
the basal rhizomatous 
portion 3-7 mm long, 
simple or occasionally 
with a lateral branch, 
thick and succulent ,, 
slightly compressed dor- 
sally, about 16 cells wide, 
cells large, the exterior 
row s m aller . L o w e r 
leaves obliquely inserted, 
incubous, alternate, up- 
per leaves much larger, 
and imbricate, trails- 

1. Apex of fertile plant. 2. Barren Plant. verS e, erecto -patent, some- 
3. Leaf. 4. Leaf of third row. 5. Male ^ mes recur ved, varying 
bract with anther idia. 6. Calyptra with en- greatly in shape, eon- 
closed capsule. 7. Floral leaves. 8. Cells. cave ^ oblong-ovate to ligii - 

late, frequently with two 
small lateral lobes in the upper part and a larger triangular obtuse 
lobe forming the apex, margins occasionally irregularly and 
obtusely dentate ; cells 4-6-angled with thin walls and angles not 
thickened, 27-38 p at apex, 35-42 p in the middle, 56-63 p at 
base, with numerous chlorophyll granules. Third row of leaves 
alternate with the others, of the same shape , transversely inserted . 
Floral leaves narrow, ligulate, entire. Calyptra linear-oblong , 
longly exserted from the stem leaves. Pedicel of capsule to 8 mm 
* long." Capsule 1.8 mm long and .5 mm broad, cylindrical , pale 
brown. Spores 23-28 p, rotund and oblong-rotund, thickly 
papillose, dark greenish-brown. Elaters 250-500 p t rarely to* 
620 p long, 8-9 p broad, longly attenuate, nearly colourless, 
mostly bispiral, with some attached to the apex of the valves and 
with several broad and short, frequently monospiral, elaters at the 
base of the capsule. plant rather smaller, bracts in the upper 
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part of the stem, at first erect, later erecto-patent to patent, 
resembling the leaves, margin more or less irregularly lobulate- 
dentate and with frequently a few papillae on the margin ; 
antheridia 260 ju, x 200 broadly oval, pale orange , exposed 
irregularly scattered on the stem and in the axils of the bracts, the 
pedicel of nearly equal length to the antheridium. 

Hab. In moist sandy or peaty ground. 

Distrib. N. to Inverness, very rare. Ireland. Fr. Oct. -Nov. 

This small species is very difficult to detect in the field. The pale green 
tufts seem to be always composed of only a few stems. The accompanying 
plants in one locality were Aneura pinguis, A. multifida, Hypnum revolvens 
Scirpus multicaulis , Juncus supinus and Selaginella. It bears a good deal' 
of resemblance in colour and habit to young plants of the last species, or some- 
times to a Bryum. With the lens it is easily identified, being unlike any other 
species, and the orange coloured antheridia are conspicuous in the male plant* 
Rhizoids are altogether absent, but the fleshy rhizomes, which render the 
rhizoids unnecessary, are very noticeable. The plant shrivels on drying andi 
recovers its former state imperfectly. 

The profile of the spore is somewhat irregular, but hardly angular. 


Family V. JUNGERMANNIACEAE ACROGYNAE 

Gametophyte a stem with two lateral rows of leaves and fre- 
quently a third postical row. Archegonia arising from the apical 
cell, the sporogonium being therefore terminal on the stem or 
branches. The involucre (perianth) frequently representing true 
leaves. 

/Leaves almost entirely divided up into filiform segments 2 

1 h Leaves with a part of the lamina (at least) evident .4 

f Plant large ; leaves many times divided, with very numerous segments 

2 J LIX. Tvichocolea 

l^Plant slender ; leaves with 3 or 4 segments 3 

of Leaf-segments only 1 cell wide throughout LIII. Blepharostoma 

6 /Leaf -segments 2 cells wide in their lower part LI I. Lepidozia 

* * * 


* The Key to Jungermanniaceae acrogynae has been arranged by H. G. Jameson 
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1 

J. 




4 / Leaves with a (usually small) postical lobe bent up behind the antical 5 

\ Leaves without an incurved postical lobe 18 

£ / Underleaves absent ...6 

\ Under leaves present 8 

,0 / Leaves large, tumid, toothed near apex LXIII. Pleurozia 

\ Leaves entire, or merely echinate with projecting cells 7 

{ Minute plants, with thread-like, translucent stem ; rhizoids attached 

to the stem LX VI. Cololejeunea 

Plants larger ; rhizoids attached to the postical lobe LX II. Radula 

0 /Postical lobe with a very narrow, stalk-like base, helmet-shaped 9 

\ Postical lobe not helmet-shaped 10 

g /Leaves toothed LX II. Jubula 

\ Leaves entire LXIII. Frullania 

IQ /"Underleaves notched or 2-lobed 11 

\ Underleaves not notched or 2-lobed 17 

/Leaves spinous-toothed or ciliate.. 12 

\ Leaves entire or minutely denticulate 13 

12 /Leaves fringed with long cilia f L VI LI. Ptilidium 

\ Leaves spinous-toothed .- LVII. Mastigophora 

10 /Leaves with a long, hollow apex, like a calyptra LX V. Colura 

\ Leaves not calyp triform 14 

14 /Lobes of underleaves divergent 15 

\ Underleaves with a narrow sinus, the lobes not divergent 16 

fLeaves with slender, toothed apex ; lobes of underleaves acute 
lg J LX IX. Drepanolejeunea 

I Leaves with wider, entire apex ; lobes of underleaves obtuse 
L LXX. Havpalejeunea 

IQ /Lobes of leaves nearly equal in size LX VI II. Microlejeunea 

\ Lobes very unequal (in most of the leaves) LX VI I. Lejeunea 

Postical lobe of leaves nearly parallel to the stem ; underleaves oblong 

LX I V. M adoth eca 


17 


] Postical lobe nearly at right angles to the stem ; underleaves roundish 
^ LXX I. Marchesinia 


fLeaves incubous (i.e. obliquely inserted, with the antical margin directed 

4 g J towards the apex of the stem) 19 

1 Leaves transversely inserted, or arranged all round the stem, or succubous 
h (i.e. the antical margin directed towards the base of the stem) 22 

jg /Leaves divided half-way or more into 3-6 lobes LI I. Lepidozia 

\ Leaves not divided half-way 20 

2 q /Underleaves absent; leaf-margin toothed %XLIX , Adelanthus 

f Plant firm, green or brownish ; leaves usually 3-toothed at apex 

21 - j LI. Bazzania 

l Plant delicate, pale ; leaves entire or bifid L. Calypogeia 

f Underleaves similar to, and as large (or nearly so) as the leaves 23 

22- <j Underleaves differing from, and usually much smaller than the leaves, or 

L absent .26 

f Cf. Trichocolea (see under No. 2), with t^e Lrnina almost disappearing in the filiform segments. 
t A, dugortiensis. The leaves are really succubous by their insertion, but so twisted backwards' 
to appear as if incubous. 
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/ Leaves with 3 or 4 lobes IJV. Chandonanthus 

Leaves with only 2 lobes 24 

/"Leaves falcato-secund, with very long, acuminate lobes... LVI. Herbaria 
\ Leaves erect or nearly so .25 

/Leaves divided below the middle, usually closely imbricate 
25 LV. Anthelia 
/Leaves not divided half-way, distant XLV1. Hygrobiella 


* * * 


/Leaves obtuse and entire, neither lobed nor toothed. .27 

26 < Leaves (or some of them) distinctly 2- or more lobed, or with one or more 
/ teeth on their margin 38 


97 f Stem with flagella... 
/Stem without flagella. 


XLVIII. Odontoschisma 
28 


28 < 


Leaves large, with large cells (45 y or more) and very marked trigones ; 
either coarsely papillose, or with gemmae at their tips 

XXXVI. Leptoscyphus 

Leaf-cells under 45 [m ; leaves neither coarsely papillose, nor gemmi- 
ferous 29 


f Leaves on either side of the stem closely pressed face to face 30’ 

y \ Leaves not closely vertically appressed..... ....31 

/Leaves longly decurrent, the cells markedly stellate ; plant tall, ochraceous 
30^ XXVII. Jamesoniella 

/Leaves very shortly decurrent, the cells not stellate XXII. Alicularia 

„ .. /Underleaves present 32 

^ / Underleaves absent 37 


{ Leaves minute, wedge-shaped, caducous ; plant epiphytic 

XXXVI . Leptoscyphus 

Leaves not wedge-shaped ; plant not epiphytic 33 

oo / Underleaves rather large, either deeply bifid or coarsely toothed 34 

66 /Underleaves subulate, or small and subentire 35 

/ Underleaves with two slender lobes XXXVIII. Chiloscyphus 

\ Underleaves wide, with coarse teeth XLI. Saccogyna 

/Leaf-cells with oil-bodies ; lower half of perianth adherent to the bracts 
35^ XXII. Alicularia 

/Leaf-cells without oil-bodies ; perianth free 36 


/Mouth of perianth wide ; plant growing on limestone 

XXXV. PedinophylluM 

") Mouth of perianth contracted ; plant rarely on limestone 
/ XXVII. Jamesoniella 


37 


^Leaves opposite ; perianth present XXIII. Southbya 

Leaves opposite; perianth absent.... XXIV. Gongylanthus 

Leaves alternate ; perianth adherent to the bracts ; rhizoids usually 

*) purple XXV. Eucalyx 

Leaves alternate; perianth free (or nearly) ; rhizoids white 

XXVI. Aplozia 

* * * 


{ Leaves transversely inserted, or with an antical-lobe bent up over the 

postical 39 

Leaves obliquely inserted, with no conduplicate lobe ..,.,54 

oq f Leaf- lobes ending in a long, curved filiform point XLI II. Nowellia 

\ Lobes without long, filiform points .49 

f Leaves, at least the upper, three- or more lobed 41 

\ Leaves alltwo-lobed 42 
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f Lobes obtuse, entire, or the antical one a mere tooth ; underleaves absent 
J XXXI. Sphenolobus 

41 1 Lobes acute (or subacute) ; underleaves present, or else leaves toothed 
[ AULA. Lophozia 

tcyf Antical lobe distinctly smaller than the postical 43 

\ Lobes equal or very nearly so 46 

f Leaves shortly lobed at the tip only, usually antically secund 
43 J XXVIII. Anastrophyllum 

f Leaves deeply lobed, or with a tooth on the antical margin 44 

f Antical lobe small and tooth-like, or lanceolate and tapering, or, if wider, 

44 postical lobe much incurved at tip.. XXXI. Sphenolobus 

f Antical lobe oblong, ovate, or roundish, postical not incurved 45 

f Antical lobe oblong, with more or less parallel sides ; perianth with a 

..J contracted plicate mouth LX. Diplophyllum 

4i> ^ Antical lobe varying from ovate to roundish, but never oblong ; perianth 

f with a wide, flattened mouth .LX I. Scapania 

fUnderleaves conspicuous, nearly as long as the roundish, very concave 

fUnderleaves very small or absent 47 

f Perianth absent, or adherent to the inner bracts ; leaves usually silver- 

47 4 grey, or blackish, or reddish brown 48 

[Perianth free ; leaves usually green or pale 49 

f Innermost bracts not united to form a perianth ; leaves (except in G. 

, J alpinum) erect and closely imbricated XX. Gymnomitrium 

Inner bracts united to form a perianth ; leaves imbricated or distant, 
f frequently spreading XXI. Marsupella 

{ Leaves 1 mm or more long ; perianth wide and flat at apex 

LX I. Scapania 

Leaves under 1 mm ; perianth contracted at apex 50 

{ Leaves pectinate-distichous, spinous-dentate 

XLIV. Cephaloziella subgen. Prionolobus 
Leaves not pectinate-distichous, entire or slightly dentate 

XL1 V. Cephaloziella 

c / Cladocarpous ; upper leaves frequently oblique X 'Ll I. Cephalozia 

f Acrocarpous 52 

f Leaves much longer than width of stem ; perianth without a third 

-o J (postical) angle XXXI. Sphenolobus 

' 5 ] Lower leaves scarcely longer than width of stem ; perianth with a third 
f (postical) angle 53 

{ Branches lateral ; perianth obtuse and rounded at apex 

XL V. Eremonotus 

Branches postical ; perianth not rotundate at apex XLIV. Cephaloziella 
* * * 

_ . / Underleaves conspicuous (deeply bifid, or toothed, or ovate and entire) . . .55 
* f Underleaves small (usually subulate) or absent .58 

{ Underleaves ovate-lanceolate or ovate, usually entire 

XXXIX. Harpanthus 

Underleaves bifid, or toothed, or narrow-lanceolate. 56 

fUnderleaves divided nearly to the base into 2 parallel .entire lobes ; 

564 plant cladocarpous XL. Geocalyx 

fUnderleaves toothed at base, or not bifid ; acrocarpous 57 

{ Leaves delicate and transparent, with finely tapering lobes or teeth ; 

Perianth deeply 3-lobed XXX VII. Lophocolea 

Leaves obtuse, acute, or mucroriate ; perianth shortly lobed at mouth 
only XXX. Lophozia 
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{ Leaves (or several of them) with more than. 2 lobes, or with numerous 

teeth 59 

Leaves 2-lobed only, or some of them entire and obtuse 61 

{ Leaves varying, with 1 to 3 teeth, more or less distinctly bordered, the 

antical margin reflexed... XLIX. Adelanihus 

Leaves not bordered 60 


fLeaves with spinous teeth, mostly towards the postical margin, the antical 

j margin entire, and usually reflexed..' XXXIV. Plagiochila 

Leaves with 3 or 4 obtuse or acute terminal lobes, or with teeth on the 
\ antical margin XXX. Lophozia 


Stem pellucid, with large, thin outer cells, or else with flagella 


61 < X LIT. Ceph alozia 

fStem opaque, not fiagelliferous 62 

f Leaves J-divided, with narrowly tapering lobes.... 63 

‘ J \ Lobes obtuse or acute, but not finely tapering 64 

fLeaves narrow at base, more or less wedge-shaped, caducous 
'634 XXXIV. Plagiochila 


Leaves wide at base ; involucre at right angles to stem XXXII. A crobolbus 


{ Postical leaf-margin strongly reflexed, leaves wide, very shortly lobed at 

apex XXXI II. A nastrepta 

Postical margin not markedly reflexed 65 

^ f Plant small, creeping; perianth partly adherent... XXII. Alicularia 
\ Plant various in size ; perianth free 66 


{ Some of the leaves obtuse and entire, or very shortly emarginate 

XXXIV . Plagiochila 

All the leaves lobed 67 

f Bracts larger than the leaves, embracing base of perianth ; (leaf-lobes 

„„ J various, obtuse or acute) ' XXX. Lophozia 

i Bracts not larger than the leaves, not embracing the perianth ; (leaf-lobes 
f obtuse or subacute only) XXIX. Gymnocolea 


Subfamily Lophozioideae 

Epigoniantheae Spruce ; Epigoniantheae Schiffn. ; Lophoziaceae Cavers. 

Plants usually large, rarely small. Stems irregularly 
branched, very rarely pinnate ; branches almost always lateral. 
Leaves succubous or transversely inserted , entire or 2-lobed, seldom 
3-5-lobed, the antical portion being often much recurved. Under- 
leaves generally absent or small, very rarely large. Inflorescence 
acrogenous, very seldom cladogenous. Perianth (when present) 
normally compressed from the side, cylindrical, or ovate and plicate, 
or trigonous with the third angle always antical. Some genera 
marsupial. Capsule mostly ovate or cylindrical, 4-valved to the 
base. Elaters deciduous, attenuate at both ends, normally 
bispiral. Androecia very seldom on special branches ; bracts 
with 1-10 ancheridia. 
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XX. GYMNOMITRIUM Corda 

Cesius S. F. Gray, Nat. Arr. Brit. PL 1 p. 705 (1821). 

Gymnomitrium Corda in Opiz, Beitr. 1 p. 651 (1829). 

Acolea Dum., Syll. Jung. Eur. p. 76 (1831). 

Plants small, densely pulvinate, often glaucescent or fuscous* 
Stem erect or ascending, often much branched, frequently 
stoloniferous. Leaves transversely inserted, usually closely im- 
bricated and increasing in size towards the apex" of the stem, 
strongly concave, more or less deeply bilobed with the apex of the 
lobes, often hyaline. Underleaves absent. Inflorescence terminal. 
Involucral bracts larger and much broader than the leaves ; 
inner bracts smaller, hyaline and lobed. Perianth absent. 
Calyptra free, with generally some sterile archegonia on the upper 
part of its surface. Capsule globose, composed of two layers of 
cells. Elaters 2-4-spiral. Gemmae absent. 


§ 

I 


This genus is closely related to Marsupella and has been considered by 
Spruce and Pearson as only artificially separated from it, but for practical 
purposes, at least, it must be kept distinct. In Gymnomitrium the inner cycle 
of floral leaves — named by Schiffner the “perianth leaves” — are distinct leaves- 
free from one another, or one or more of them joined at the base or rarely 
united into a short tube, but they are never united together so as to form a tube 
having a narrowed, evenly crenulate mouth as in Marsupella, the lobes of the 
perianth leaves being still recognisable. In Gymnomitrium the inner cycle is 
free from the next outward cycle— the involucral bracts— while in Marsupella 
the two are concrete for some distance ; also in the latter genus the involucral 
bracts are more or less highly connate with one another. The position 
of the unfertilised archegonia is also of importance. In Gymnomitrium these 
are attached to the upper part of the calyptra, while in the other they surround 
the base or at least its lower part. The typical species of the genus with their 
closely tiled and mostly whitish leaves are generally quite easily recognised 
from' other hepatics' ; they can only be confused with the rare species belonging 
to the subgenus ' Hyalacme of Marsupella. The plants belonging to 'the 
subgenus Homocraspis resemble the small brown species of Marsupella and 
require dissection to distinguish between them. Some practice is necessary 
for this, as the bracts must be dissected off separately; a longtitudinal 
incision through the inflorescence with its envelopes will also show the relation 
of the parts to each other ; the position of the unfertilised archegonia can 
however be readily seen by even a rough dissection. Several species of the 
two genera grow in somewhat extensive brown patches on soil about the sum- 
mits of the hills, and are much like each other in appearance. They mostly 
appear just above the surface of the ground and are apt to be overlooked 
but when once seen, their appearance becomes familiar. None of the species 
are found below the subalpine region, and most of them are distinctly alpine. 

f Leaves closely imbricated, giving the stem a plaited appearance 2 

1 -< Leaves erecto-patent or patent ; plant with the appearance of 
L Marsupella f ^ 

f Minute, purple, more rarely olive green, marginal row of cells elongate 

2< T _ ' , 55- crenulatum 

1 Larger, white, occ. 'glaucous-green to brownish -yellow, marginal row of 
L cells not elongate. . /. _ . a 
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Leaves hardly appearing distinct through being very closely imbricated, 
margins much lacerated except in young branches, which show a small 

acute sinus, cuticle quite smooth 54. corallioides 

Leaves distinctly seen, margins not or little lacerated, sinus deeper, cuticle 

roughened . 4 

Sinus acute and open, lobes acute, margins entire (crenulate in var. 

intermedium 52. concinnatum 

Sinus acute but closed, deeper, lobes rotundate, distinctly crenulate 

53. obtusum 


f Leaves shining, patent from an erect sheathing base ; stem 1.5-3 cm or 

5 4 more in length.. 58. alpinum 

Leaves dull, erecto-patent ; plant smaller : 6 


T Paroicous ; leaves oval or oblong, sinus rounded, lobes rather obtuse 
J 56. adustum 

| Polyoicous cr 'dioicous ; leaves quadrate- ovate or subrotund, sirius not 
rounded, lobes acute 57. varians 


Subgen. Eugymnomitrium K. Mull. 

Cesia B. Eucesia Lindb., Muse. Scand. p. 9 (1879). 

Gymnomitrium Sect. I. Typicae Schiffn., Engl, and Prantl I 3 p. 77 (1893). 
Eu-Gymnomitrhmi K. Mull., Rabh. Krypt. FI. I p. 415 (1909). 

Plant whitish- green to yellowish, rarely brown. Leaves very 
closely imbricate, the margin and apex more or less hyaline. 


52. Gymnomitrium concinnatum (Lightf.) Cord a 

Jungermannia concinnata Lightf., FI. Scot. p. 786 (1777). 

Cesius concinnatus Gray, Nat. Arr. Brit. PI. 1 p. 705 (1821). 

Gymnomitrium concinnatum Corda in Sturm, Deutsch. FI. fasc. 19 p. 23 (1829). 
A colea concinnata Dum., Syll. Jung. Eur. p. 76 (1831). 

Dioicous. In dense, 
tufts, brownish-yellow to 
greenish-white, occasion- 
ally silvery in colour. 
Stems to 2.5 cm long, 
simple or sparingly 
branched, sterile branches 
round and of nearly the 
same diameter through- 
out, the sexual branches 
clavate and slightly com- 
pressed. Leaves 1 mm 
long, densely imbricated, slightly secund antic ally, broadly oval, 
very concave, the antical margin reflexed, indistinctly or not hyaline 
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at the margin, ^-bilobed, sinus acute and open lobes broadly triangular s 
acute or occasionally somewhat obtuse., the margin entire or with a 
few indistinct, irregular crenulations in the upper part ; cells near 
margin rotund-quadrate with greatly and nearly equally thickened 
walls, at middle of leaf 18-21 /x with less thickened walls but with 
large trigones, at base of leaf larger with thin walls and small 
trigones; cuticle minutely verruculose. ^ inflorescence ovate; 
involucral bracts involute, rather deeply lobed, lobes acute ; 
inner bracts irregularly lobed, dentate and laciniate. Capsule 
spherical, dark brown, pedicel 3.5 mm long. Spores 12-15 
reddish-brown, minutely verruculose. Elaters of same colour, 
bispiral. bracts in several pairs, similar to the leaves but less 
closely imbricated, the antical margin reflexed ; antheridia in 
pairs, oval, on a long pedicel. 


var. intermedium Li'mpr., Neue Muse, fur Schles. p. 186 (1876). 

Margins of the lobes of leaves distinctly crenulate. Otherwise 
as the type. 

Hab. On rocks and soil in the alpine region, seldom in the subalpine 
ascending to 4400 ft. alt. 


Distrib. Wales and Yorkshire to Shetland, common on the higher hills 
of the Highlands, rare elsewhere. Fr. June- Aug. 

In exposed ground about the summits of mountains, the leaves are 
frequently so closely imbricated as to be hardly distinguishable and are some- 
times eroded on the margin. Such plants are generally white and are liable 
to be confused with G. corail ioides ; the latter, however, has more intricate 
tufts, sterile branches arcuate, lanceolate and compressed, and the colour is 
dark, grey to almost black. The same remarks apply to G. obtusum in its 
relation to G. corallioides, but in their usual forms the two commoner species 
are quite distinct in appearance from the rarer one, and the outline of their 
leaves is easily seen. 

There are frequently a few crenulations on the margin of the lobes of 
G. concinnatum ; when these occur in some quantity, the plant is the var 
intermedium Limpr. This slight variety is sometimes mistaken for G. obtusum 
but its sinus is open as in the typical plant, and though the lobes may be rather 
obtuse, they are never rotundate, and the crenulations hardlv extend below 
their base. 

The cell-structure varies considerably. In some plants of exposed ground 
especially the reddish or yellowish-brown forms, the cells are greatly incrassate 
as in fig. 3. In the pale coloured forms, the cuticle is occasionally though 
rarely, nearly smooth. . & 

Marsupella apiculata . Schiffn. might be mistaken for some of the smaller 
and darker, closely imbricate- leaved forms of G. concinnettum. It is rather 
smaller than any form of this species and is of a darker reddish-brown colour 
and glistening wheii moist. Under the microscope, the leaves are seen to be 
more quadrate, lobes apiculate with 1-2 hyaline cells, angles of cell- walls 
less thickened and the cuticle smooth. 
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53. Gymnomitrilim obtusum (Lindb.) Pears. 


Ceais obtusa Lindb., Muse. Scand. p. 9 (1879). 
'Gymnomitrium obtusum Pears., Journ. Bot. p. 337 (1880). 
Acolea obtusa Bernet, Cat. Hep. Suisse p. 24 (1880). 



1. Sterile branch. 2. Leaf. 3. Cells. 


Dioicous. In dense 
tufts, whitish, or pale 
green rarely somewhat 
reddish-brown towards 
the apex of the stem. 
Stems to 2 cm long, sim- 
ple or sparingly 
branched, sterile branches 
round and of nearly the 
same diameter through- 
out, the sexual branches 
clavate and slightly 
compressed. Leaves 
symmetrically appressed, 


.. 6 -. 9 mm long, densely imbricated, 
broadly oval, very concave, the antic al margin reflexed, almost 
the entire margin and the upper half of leaf broadly hyaline , 
bilobed, sinus very acute hut closed, lobes rotundate, distinctly and 
regularly crenulate, the crenulations extending to nearly the base 
of the leaf ; cells slightly larger than in G. concinnatum , 18-24 ^ 
in the middle of the leaf ; cuticle minutely v err uculose, $ inflores- 
cence ovate ; involucral bracts involute, lobes rotundate ; inner 
bracts irregularly and shallowly lobed, the lobes subacute, crenu- 
late. Capsule spherical, dark brown. Spores 12-14 \l, minutely 
verruculose. Elaters bispiral. $ bracts in several pairs, similar 
to the leaves, the antical margin reflexed ; antheridia in pairs. 


Hab. On rocks, seldom on soil in the subalpine and alpine regions, 
ascending to 3900 ft. alt. 


Distrib. Wales and Yorkshire to Caithness, common in the Highlands 
above 1200 ft. alt., frequent in North' Wales and the Lake District ; Ireland. 
Fr. June- Aug. 


The reddish or yellowish-brown colour, which is usual in G. concinnatum, 
is uncommon in this species, and when present is mostly confined to the apex of 
the stems ; the leaf sinus is closed, the inner margins of the lobes sometimes 
•overlapping ; the crenulations extend to nearly the base of the leaf, and the 
leaves are much more hyaline than in the othdr. 

This species descends to a lower level and is less common than G. con- 
cinnatum at high altitudes. It seems to be confined to rocks except about the 
summits of the hills, while the other is sometimes seen on soil at no great 
•elevation. In the West Highlands it is a good deal the mere common of the 
two species. 

Boulay in Muse, de la France II. p. 153 gives G. obtusum as a variety of 
■G. concinnatum, but it is quite a distinct species, and any characters which 
might appear as if intermediate between the two are only superficial. 
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54. Gymnomitrium corallioides Nees 

Gymnomitrium corallioides Nees, Fur. Leb. Ip. 118 (1833). 

Acolea corallioides Dum., Rec. d’obs. p. 23 (1835). 

Cesia corallioides Carruth., Journ. Bot. p. 300 (1865). 

Dioicous. In dense 

intricate, white or 

greyish tufts with tinge 

of dark grey or black . 
Stems to 1.5 cm long, 

fragile, much branched,, 
sterile branches simple, 
arcuate, much compressed 
and somewhat lanceolate. 
Leaves .6-. 7 mm long, 
very densely imbricated 
so as to be hardly 
visible, symmetrically appressed, broadly oval, very concave,. 
almost the whole leaf hyaline and somewhat transparent, the 
margin soon becoming disorganized and erose ; the young leaves 
very shallowly bilob ed, sinus acute, lobes at first subacute with an 
acute projecting apical cell, but quickly becoming obtuse and 
rotundate through the destruction of the cells at the apex ; 
marginal cells long, rectangular and thin-walled, the next inner 
cells much smaller with greatly and equally thickened walls, the 
cell cavity being round or oval, cells at middle of leaf 18-24 p, 
oblong or oval, with less thickened walls but with large and 
frequently confluent trigones, cells at base larger with thin walls 
and small but frequently distinct trigones ; cuticle quite smooth 
5 inflorescence oval, on very short and slightly compressed 
branches ; involucral bracts with margin usually slightly re flexed 
and distinctly and irregularly dentate, sinus acute, lobes acute 
with a projecting terminal cell ; inner bracts irregularly lobulate 
and dentate. Capsule spherical, reddish-brown, valves broadly 
ovate, sometimes not separated to base ; pedicel very short. 
Spores 14-16 \i, reddish-brown, minutely verruculose. <J bracts 
in several pairs, less closely imbricated than the leaves but similar 
in shape, squarrose at the apex ; antheridia in pairs. 

Hab. On rocks in the alpine region, rarely descending below 2800 ft. alt. 

Distrib. Wales, Perthshire to Caithness, very rare. Fr. June- Aug. 

The leaves are very closely imbricated in this species, and are difficult to- 
dissect of! the stem. The, sinus and lobes can be detected only in the voimg 
leaves. 

In addition to the notes given with G. concinnatum, the present plant can 
be distinguished from that species and from G. obtusum by its more numerous. 



1. Sterile branch. 2. Leaf. 3. Cells. 
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branches, the small sub-marginal leaf-cells and the quite smooth cuticle, as well 
as by the different sinus and small lobes. 

"it is usually found on boulders, except on the summits of the hills, where, 
in common with the generality of alpine rock hepatics, it occurs on soil. 

55. Gymnomitrium crenulatum Gottsche 

-i Gymnomitrium crenulatum Gottsche ex Carr., Trans. Bot. Soc. Ed. p. 18 
(1863) ; Gott. and Rabh., Hep. Eur. Exs. No. 478 (1871). 

Cesia crenulata Carruth., Journ. Bot. p. 300 (1865). 

Acolea crenulata Dum., Hep. Eur. p. 123 (1874). 


' N( 


1. Sterile branch. 


3. Cells. 


. ' ~777™ TTm Dioicous. In small , 

AY), A A \ \ \. dense, intricate patches, 

Kyi / Y \Vtwfe reddish coppery brown or 

/ . j sometimes olive-green, 

! EV/i i h Til TM especially in shade. 

R0 \ .-Jj Stems, to 1 cm long, 

■ r ‘ 9 f * W '/ * s ^ filiform , wiry, much 

| 1. V| T “ branched, sterile 

* — branches long, flexuose 

1. Sterile branch. 2. Leaf. 3. Cells. and arcuate slightly 

compressed, of nearly the 
same diameter through- 
out , the apices subacute. Leaves .28-. 32 mm long, -very densely 
imbricated so as to be hardly visible, symmetrically appressed, 
broadly ovate, very concave, the margin narrowly hyaline , 
bilohed, sinus acute, lobes triangular, acute, connivent, the 
whole margin of the leaf markedly crenulate with a single row of 
elongated, nearly conical, hyaline cells, the submarginal rows and 
those in the middle of the leaf 16-21 /x, rounded-oblong with 
thickened walls and angles ; cuticle nearly smooth. $ inflores- 
cence oval on a short branch ; involucral bracts strongly involute, 
lobes crenulate, acute with a prominent terminal cell ; inner bracts 
oblong, very tender. Capsule spherical, reddish-brown, the pedicel 
very slightly exserted. Spores 14-16 minutely verruculose. 
cJ bracts broader and more concave than the leaves but otherwise 
similar ; antheridia usually single, ovate-globose, shortly 
pedicellate. 

Hab. On rocks in the subalpine region, seldom ascending into the alpine 
to 2500 ft. alt. 

Distrib. Dartmoor and Wales to Caithness, frequently common but 
almost confined to the west ; Ireland. Fr. June- Aug. 

Does not bear any resemblance to the other species of the genus. The 
stems are like thin wire, the sterile ones rather acute and arcuate-decumbent 
and the plant is of a reddish coppery colour. The hyaline margin of the 
leaves can be seen with the lens ; under the microscope these marginal cells 
are seen to be elongated and conical. It is a much smaller plant than any of 
the preceding. It always occurs on rocks or boulders, never on soil, and usually 
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forms small patches of an inch or more across. It is a, subalp ine rather than 
an alpine species and is very rare except on the west side of the British Isles*. 

The forma rubescens Brylin is the common form of the .type.. The greenish 
colour which the plant sometimes assumes, is owing to its being in shade or 
occasionally to the rock being less dry than usual , but, in common with the- 
preceding species, it is nearly always found on rocks which are dry. 

This species is sometimes mistaken in the field for Marsupella Stablen, but 
it grows in more compact patches, is larger, the stems arcuate, and the leaves- 
more closely imbricate. Under the microscope they are quite different. 

Subgen. Homocraspis (Lindb.) K. Mull. 

Homocraspis Sect. Lindb. 1886 ; Schiffn. in Engl, and Prantl. I 3 p. 77 (1893).. 
Homocraspis K. Mull., Rabh. Krypt. FI. I p. 415 (1909). 

Plant brown. Leaves not very closely imbricate, the margin, 
and apex not. hyaline. 


56. Gymnomitrium adustum Nees 

Gymnomitrium adustum Nees, Eur. Leb. I p. 120 (1833). 

Cesia brevissima Pears., Hep. Brit. Isles p. 399 (1901). 

Marsupella olivacea Spruce, Rev. Bryol. p. 97 (1881) ; Pears., Hep. Brit. 
Isles p. 380 (1901). 

Paroicous. In small 
blackish-brown or olive- 
green patches on rocks or 
in larger patches on soil. 
Stems 2-3 mm long, 
irregularly branched, the 
branches mostly from 
near the base of the 
stem and usually simple 
and erect or ascending ; 
rhizoids violet or colour- 
1. Fertile stem. 2. Leaf. 3. Involucral less, rather plentiful 

bract. 4. Leaf-cells. except in the upper part 

of the branches. 
Leaves .35 mm long, slightly accrescent in the sterile stems, 
stiddenly and greatly so in the fertile stems , subimbricate, oval , 
concave, £ bilobedf the lobes triangular, indexed, obtuse, sinus 
obtuse ; cells 8-12 //,, rounded-quadrate, walls strongly and nearly 
equally thickened, trigones thus being indistinct. $ branch 
clavate ; involucral bracts large, .6-. 63 mm long, triangular- 
rotundate, very concave, | bilobed, sinus and lobes obtuse , 
cells 10-14 (a, with strongly and almost equally thickened walls ; 
inner bracts generally lobed and dentate. Capsule reddish- 
brown, pedicel to 1 mm long or only very slightly exserted. 
Spores 8-12 fi , pale reddish-brown, nearly smooth. Elaters 
quadrispiral. Antheridia 1-2, oval. 
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Hab. On rocks in the subalpine region, also on soil in the alpine, 
ascending to 4400 ft. alt. 

Distrib. Wales and Westmoreland to Aberdeen, frequent in the 
Highlands, rare elsewhere. Fr. May-Oct. 

Is more likely to be confused with the equally paroicous Mavsupella 
ustulata and M. Spvucei than with any Gymnomitrium, but these have leaves 
with acute lobes with usually an acute sinus and M. Spvucei has considerably 
larger cells. Even if the student should have difficulty in dissecting the bracts, 
which also differ from thoSe of the two others,' there is little in noting the 
position of the sterile archegonia on the calpytra which is characteristic 
of this genus as distinct from Mavsupella, as far at least as it refers to the species 
in question. 

When G. adustum occurs on rocks it forms smaller tufts and of a lighter 
colour than when on soil. 

The closely related G. andveaeoides (Lindb.) K. Mull., which is found in 
western Norway, should be looked for on wet rocks on our hills. It is rather 
larger than G. adustum, distinctly glistening when moist ; the margins of the 
leaves, especially at the lobes, are much incurved and the cells are rather 
larger. 

57. Gymnomitrium varians (Lindb.) Schiffn. 

Navdia varians Lindb., Muse. Scand. p. 9 (1879). 

Gymnomitvium evassifolium Carr., Trans. Bot. Soc. Ed. XIII p. 461 (1879). 
Cesia varians Lindb., Meddell. Soc. F. FI. Fenn. 13 p. 238 (1886). 

Savcoscyphus confevtus Limpr., Jahresb. Schles. Ges. Yaterl. Cult. 57 p. 312 
(1886). 

Gymnomitvium vavians Schiffn. in Engl, and Prantl. I 3, p. 77 (1893). 

Cesia confevta Pears., Hep. Brit. Isles, p. 397 (1901). 

Acolea confevta Lett., List Spec. Hep. Brit. Isles p. 181 (1902). 

Polyoicous. In dense 
patches or occasionally 
loosely tufted among 
mosses, reddish brown 
to nearly black. Stems. 
4-10 mm long, irregularly 
branched, frequently in- 
no vant, branches erect or 
suberect ; rhizoids scarce 
except at base of stem. 
Leaves slightly accres- 
cent, rather densely im- 
bricated on the fertile 
stems, erecto -patent, concave, .5 mm long, broadly oval, J bilobed, 

sinus acute or subacute, lobes ovate-triangular, subacute, slightly 
incurved; cells 14-18 pu, walls somewhat thickened, trigones, 
large, distinct. $ inflorescence not conspicuous ; involucral 
bracts much broader and more concave than the leaves and less 
deeply lobed, the lobes sometimes apiculate ; inner bracts oblong. 
Capsule oval-globose, dark brown, pedicel 1.5 mm long. Spores. 



1. Barren stem. 2. Leaf. 3. Cells. 
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8-12 ix, pale reddish-brown, nearly smooth. Elaters 70-120 /x 
long, frequently branched, 3-4-spiral. $ inflorescence below the 
5, or on separate branches, or on different plants ; bracts in several 
pairs, subrctund with frequently an obtuse lobe-like tooth on the 
antical side ; antheridia 1-2 oval, on a pedicel of almost equal 
length and two cells thick. 

Hab. On bare moist soil in the alpine region from 2800-4400 ft. alt. 

Distrib. West and East Inverness to Forfar and Aberdeen, frequent 
•on some of the highest hills. Fr. June- Aug. 

Forms extensive patches on moist soil about the summits of our higher 
mountains. Various species with much the same appearance are found in 
these situations, as G. adustum, Marsupella ustulata, M. Sprucei and M. 
■condensata. The present species is perhaps the most frequent of these in 
large patches, and it is the only one which has at any time a monoicous 
inflorescence. Its inflorescence varies considerably, especially are, paroicous 
plants not at all uncommon, and it is also sometimes apparently dioicous or at 
least what Schiffner terms pseudo-dioicous, where only f or $ inflorescence can 
be found, but where this may be owing to the separation of the branches, which 
bear the inflorescence, from the parent stem. 

G. adustum has small, oval leaves, much narrowed at the apex, with 
rounded sinus and lobes and smaller cells ; the fertile stems are also suddenly 
clavate. 

The leaves on the sterile stems are frequently nearly patent and rather 
laxly placed, especially when the plant is growing among such mosses as 
Dicranum. 


58 . Gymnomitrium alpinum (Gottsche) Schiffn. 

Sarcoscyphus alpinus Gottsche in Gott. & Rabh., Hep. Fur. Exs. no. 53 5 (1872). 
Cesia alpina Lindb., Meddell. Soc. F. FI. Fenn. 13 p. 251 (1886). 

Marsupella alpina Bernet. Cat. Hep. Suisse p. 29 (1888). 

• Gymnomitrium alpinum Schiffn. in Engl. & Prantl. I 3 p. 77 (1893). 


. Aw Dioicous. In dense 

gMM- ;2C'„X L'_ I reddish-brown to almost 

'HO. black, rather shin-ins 
yy-H i tufts. Stems 1.5-3 cm 

VAX''? ^ Z" j lon §- filiform, denudate 

3 ' ! at base, decumbent or 

f /V 30 Xyx suberect, simple or with 

ff -V : * j. / ' \ a few long branches, 

L. ) '[ innovating from below 

! the 2 inflorescence; 

• y • ! rhizoids few, mostly violet 

J ! coloured. Leaves .5-6 

“ 1 mm long, of equal size 

. Barren stem. 2. Leaves. 3. Cells. throughout, distant when 

moist, imbricate when 
. 7 dry, patent or almost 

ight angles to the stem from an erect , narrowed, sheathing , 


Leaves. 3. Cells. 
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decurrent base, concave, oval-rotund, £--£ bilobed, sinus acute , or 
occasionally rather obtuse, lobes triangular-ovate, obtuse , slightly 
incurved , margin of leaf plane, narrowly hyaline ; cells 10-14 p, of 
nearly equal size throughout, rounded-oval, strongly thickened at 
the angles, the trigones being large and frequently confluent. 2 
inflorescence ovate ; involucral bracts large, very concave, -|~i- 
bilobed, lobes obtuse ; inner bracts small oblong. Capsule 
spherical, dark brown. plant more slender, bracts in 4-5 pairs, 
closely imbricated, larger than the leaves, navicular-concave ; 
antheridia 2-3, oval-globose, on a pedicel of half their length. 


var. heterophyllum Bernet, Rev. Bryol. p. 47 et 62 (1885). 

Tufts decumbent with many widely spreading stolons having 
the leaves mostly small and appressed or nearly so and not 
decurrent. 

Hab. On rocks, especially granite, in the upper subalpine and the alpine 
regions to 4300 ft. alt., rarely descending below 1400 ft. alt. 

Distrib. Wales and Westmoreland to Banff, rare. Var. heterophyllum, 
Argyll ; West Inverness, West Sutherland. 

Quite different in appearance from the other species of the genus. It is 
larger, and the leaves when moist are nearly at right angles to the stem. The 
shining leaves, not increasing in size towards the apex of the filiform stem, 
together with the obtuse lobes, acute sinus and the sheathing base, render it 
not difficult to recognise. It is confined to rocks. The leaf cells are almost 
of the same size throughout. In the old leaves the margin sometimes becomes 
disorganized and appears as if spinous-dentate. and $ plants are common, 
but fruit is rare. Several perichaetia are usually seen on a stem. The 
plant is mostly commonly found with us in rather lax decumbent tufts, 
seldom densely compact. 

Marsupella Funchii grows on soil, the leaves are not decurrent, the lobes 
are generally acute and the cells distinctly larger. The M. emarginata group 
have some of the leaves, at least, with reflexed margins. The M, sphacelata 
group are found in wet or moist ground and the stem has larger hyaline cortical 
cells. M. sparsifolia is paroicous. All these have, in addition, much larger 
leaf-cells and can readily be distinguished by this. 

This species has sometimes been considered to be a Marsupella , but it 
belongs to this genus. 
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XXI, MAR S U PELLA Dum. 

Nardius S. F. Gray, Nat Arr. Brit. PI. 2 p. 694 (1821) 

Marsupella Dum., Comm. Bot. p. 114 (1822). 

Sarcoscyphus Corda in Opiz, Beitr. 1 p. 652 (1829) 

Nardia Carr., Trans. Bot. Soc. Ed. X p. 309 (1870). 

Plants large to very small, usually densely caespitose and com- 
monly brown in colour. Stems simple or sparingly branched with 

T ’ stoloniferous tow ards the base! 7 Leaves egualh 
bilobed, transverse comphcate-concave, usually patent. Undei^ 
leaves absent. Inflorescence terminal. Involucral bracts cmrt 
larger than the Reaves more or less highly connate at their base and 

nw th / £ enantk Per ^nth immersed , broadly obconic to 
ovate, the free apex conical and 4-6 lobed after the eSsertS of 
the capsule. Calyptra surrounded at its base by the sterile arch 
egoma. Capsule globose, the walls of two layers of cells the tntl 

thiCke ^ S E1-- 

1 {Leaves approximate orTmbri'ca'te, 1 not'scaMkeiiiiiiiiii'.'.'.'. 6 . 7 ' n i vicensi * 

TL Cm ° r m ° re in len 8 th ; dioicous „ 

\ Stems 3-10 mm, rarely to 20 mm, in length ; dioicous'or' paro'icous.'.'.'.'.'.i 

or less recurved, leaves divided to i or less 4 
1, leaves divided to l or more $ 

4 ^Leaves dull, J-J- bilobed, lobes angular 
1_ Leaves dull or shining, bilobed, rotundatejobes^o^fc^!?!!^ 

. f I„ a11 ’ usu ’ submerged ; leaves dull oaten t 

54 Shorter, not submerged • leaves shtnino- ‘ ‘ a( l uat ™® 

l hardly often apparent/ 

6( A lmwm. Ve ^. fl r: d . ; ... le . a r eS dU “ §reen WWl the «P S of th^uppeTolt 

LNot aquatic nor flaccid ; leaves brown”L!LLi 70 ’ sphacelata 

Leaves broadly rotund-cordate, broadest below the middle 
" Leaves obcordate, broadest above the middle; cells larger ' ] ' 6rgenSenii 

7 A Sullivantii 

g / Dioicous 

\Paroicous 

10 

10 <f?i nus luna -te, shallow, !obes small, incurved 

\ Sinus acute, deeper . 60 • condensate 




3 /"Ant. margin or leaf more < 
\ Ant. margin not recurved 
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f Stems filiform, leaves not imbricated, nearly appressed to stem, sinus and 
I lobes very acute ; usu. in rosy purple layers on alpine rocks 
ll-( 62. Stabler i 

j Stems stouter, leaves imbricate, erecto-patent ; in dark or yellowish- 
brown patches on soil or on rocks " 12 


f Ant. margin of leaf more or less recurved ; lobes rather obtuse or apiculate 
12^ 67. emarginata 

Margin never recurved ; sinus deeper, more acute, lobes acute. . . 66. Funckii 


f Plant 10-25 mm ; leaves patent, rather remote, lobes rather obtuse 
13 ^ 63. spar si folia 

LMuch smaller ; leaves erecto-patent, imbricate, lobes acute .14 


f Bracts cordate at base, lobes obtuse ; leaf-cells 12-18 ^ in diam. 
j 4 J _ _ 65. ustulata 


^ Bracts not cordate at base, lobes acute ; leaf-cells 18-23 g in diam. 

64. Sprucei 


Subgen. Hyalacme Lindb, 
Hyalacme Lindb., Meddel. Soc. F. FI. Fenn. 13 p. 238 (1886). 


Plant small, resembling a Gymnomitrium , leaves densely 
imbricated and with hyaline margins. 


59. Marsupella apiculata Schifin. 


Cesia (N ardiocalyx) condensata Lindb., Muse. Scand. p. 9 (1879). 

Marsupella condensata Lindb., Meddel. Soc. F. FI. Fenn. 13 p. 238 (1886) • 
Steph., Spec. Hep. II p. 24 (1901). 

Marsupella apiculata Schififn., Oest. bot. zeit. No. 3 p. 23 reprint pi. IV L 
8-16 (1903) ; K. Mull., Rabh. Krypt. FI. I p. 448 (1909) ; Nicholson, 
Journ. Bot p 367 (1912) and pi. 526 (1913). 



Dioicous. In dense 
brownish-green patches 
frequently with a rules- 
cent tinge, resembling 
Gymnomitrium concin- 
natum in habit and 
appearance. Stems to 
1.5 cm long, filiform, 
erect, simple or slightly 
branched, with erect in- 
novations and with 
stolons ; rhizoids few, 
from near the base of the 


stem. Leaves cordate-subquadrate, broadest at the base, very 
concave, very densely .imbricate, of nearly equal size throughout 
except towards the base of the stem, bilobed, sinus broad but 
acute at base, lobes broadly triangular, apiculate, the apex composed 
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of i -2 small hyaline cells / cells of middle of leaf 16-22 rounded- 
hexagonal, considerably thickened at the angles, the trigones 
being distinct, marginal cells in 1-2 rows, quadrate and hyaline / 
cuticle smooth . $ inflorescence clavate, involucral bracts sub- 
connivent, much larger than the leaves and with a broader 
hyaline margin, which is irregularly crenulate to subdenticulate 
towards the base with projecting cells. Perianth about J adnate 
to the bracts and reaching two-thirds their height, slightly plicate, 
conical above, the mouth contracted, denticulate. Capsule 
reddish-brown, of two layers of cells, the inner without semi- 
annular thickenings. Spores 10 /z, reddish-brown, smooth. 
Elaters 7 /z broad, reddish-brown, bispiral. $ plant resembling 
the sterile, but rather stouter, subclavate ; bracts in several pairs, 
terminal, rather larger than the leaves ; antheridia 2-3, longly 
pedicellate. 


# — v 


Hab. On bare moist soil in the alpine region. 

Distrib. Ben MacDhui, ca. 3,700ft. alt., 1912 (W. E. Nicholson) ; 
Braeriach ; summit of Ben Nevis (H. H. Knight ). 

This small plant frequently grows in company with Mars, condensata 
with, which it was at one time generally confused! It differs from that species 
in having the leaves very clearly imbricated, the sinus not lunate but angled 
at base, the lobes with an apiculus of 1-2 hyaline cells, but which may be 
destroyed in the older leaves, the margin of leaf, at least in the younger parts 
with a 1-2 celled row of empty hyaline cells, and the involucral bracts with 
a broad hyaline and crenulate border. 

It also bears considerable resemblance to some small dark forms of 
Gymnomitrium concinnatum, but has frequently a reddish tinge and is glisten- 
ing when moist. Under the microscope it can be distinguished by its different 
cell-structure, smooth cuticle and the hyaline leaf margin and apiculus. 
In the moist condition the leaves are translucent, so that the stem can be 
distinctly seen through them ; this is seldom the case with the other. 


Subgen. Eumarsupella. 

Characters of the genus. 


60. Marsupella condensata (Angstr.) Kaai. 

Gymnomitrium condensatmn Angstr. in Hartm., Skand. FI. ed. 10, 2 p. 128 

(1871). 

Sarcoscyphus aemulus Lirnpr., Jahresb. Schles. Vaterl. Cult. 58 p. 183 (1881). 
Marsupella aemula Lindb., Meddel. Soc. F. FI. Fenn. 13 p. 238 (1886). 
Marsupella condensata Kaalaas, Vidensk. Skr. 1 No. 9 p. 22 (1898). 

Dioicous. In extended low reddish-brown to dark brown 
patches, thickly matted below. Stems .5-2 cm long, filiform, 
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1. Part of Stem. 


pale brown, with several erect branches and long innovations , the <j> 
branches clavate, the innovations more slender ; rhizoids colour- 
less, numerous in the older pares, scarce on the innovations. 
Leaves rotund-ovate, very concave, not much imbricate, smaller 
and rather distant at the base of the $ branch, increasing in size 

upwards and imbricate 

xJl „ towards the inflores- 

* 30 | 4 * v - cence, on the innova- 

\kj*i AJ\ ' : ^ ons g enerall y small and 
/ \ if2 X p-y often absent at the base , 

I j becoming slightly larger 

fyf NrV pUM jr upwards ; leaves slightly 

I ) ^ 2 j 4 antically ■ secund , 1 bi- 

2, ^ * lobed, smws lunate , lobes 

triangular, acute, incur- 
I. Part of Stem. 2. Leaf. 3. Cells. ve d ; cells 12-15 /z, 

rounded - hexagonal, 
walls considerably thickened, especially at the angles, the trigones 
being usually large and distinct, but sometimes indistinct ; 
cuticle smooth. ? inflorescence prominent, bracts very concave, 
connivent, much larger than the leaves and very broad J- bilobed, 
sinus generally lunate , lobes acute or apiculate ; ceils large, 17-21 
jtz, with distinct trigones. “Perianth about J-J adnate to the 
bracts, free and conical above, somewhat compressed from the 
back, reaching |-| the height of the bracts, somewhat incurved 
at the rather wide, tender mouth, the apex somewhat regularly 
crenulate-dentate. Spores smooth, reddish-brown, 10 p, elaters 
7-7.5 p thick, bispiral.” (Schiffner). $ plant resembling the 
sterile, bracts rather larger than the leaves, saccate at base, in 
few pairs at the apex of a branch. Antheridia 3-4. 

Hab. On bare moist soil in the Alpine region from 3200ft. alt. upwards. 

Distrib. Ben Lawers, Ben MacDhui, Ben Nevis, rare. 

This small plant is not likely to be mistaken, as its lunate sinus does not 
occur in our other species. Gymnomitrium adustum has an obtuse sinus when 
flattened out, but not lunate, and the lobes are obtuse. 


61. Marsupella nevicensis (Carr.) Kaai. 

Jungermannia nevicensis Carr., Trans. Bot. Soc. Ed. XIII p. 464 (1879). 
Sarcoscyphus capillavis Limpr., Jahresb. Schles. Ges. Vat. Cult. p. 182 (1880). 
Hygrobiella nevicensis Spruce, On. Ceph. p. 77 (1882). 
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Nardia latifolia Lindb., Meddel. Soc. F. FI. Fenn. (1882). 

Marsupella nevicensis Kalaaas, Nyt Mag. Naturw. xxxiii, 5, p. 417 (1893). 




1 . Part of stem. 


JFVrjj ^ x 2.4-0 Dioicous. In loose 

^ I (f spreading low patches of 

I | r inn/'T > a green or reddish colour 

CSl ) IfQOlv on wet rocks. Stems 1-2 

I Cm filiform, sub- 

erect, flexuous, sorne- 
>V ^ 2, 3. times arcuate in the 

‘ upper part, simple or 

sparingly branched with 
1. Part of stem. 2. Lear. 3. Cells. a few descending flagella, 

frequently dark red 
above, .12-16 mm in diam. and 9-11 cells across, cortical layer 
of cells large , hyaline, thin-walled, internal cells smaller with 
thickened walls, the whole plant almost entirely without rhizoids, 
which however when present are short and colourless, rarely 
violet. Leaves absent at base of stem, squamiform and ap pressed 
above this, so as to be hardly visible but frequently destroyed, 
slightly increasing in size upwards and erect o-patent, concave, 
very distant, rotund-ovate, about 1.5 times the breadth of the stem, 
.21 -.38 mm long, } to nearly b bilobed, sinus acute, lobes broad, 
acute or sub-acute, frequently incurved ; cells 13-16 p, rounded- 
hexagonal, sometimes rectangular at the margin, the walls 
slightly thickened, trigones more or less distinct ; cuticle smooth. 
¥ inflorescence with 1-3 innovations, prominent, ovate, bracts 
in two pairs, usually broader than long, cordate at base, bilobed, 
sinus acute, lobes acute and apiculate ; cells 14-21 /x with distinct 
trigones. 


Hab. On wet alpine rocks. 


Distrib. Ben Nevis, very rare. 

This species, as it occurs in Britain, does not bear anv resemblance to the 
-other members of the genus or of Gymnomitrium ; it is more likely to be 
mistaken in the field for a Cephaloziella. The succulent stems and almost 
entire absence of rhizoids from every part of the plant will distinguish it from 
other small alpine species. Characters also to be noted are the stoioniferous 
habit and transverse leaves which it has in common with the other species of 
Marsupella , and the very distant, concave leaves with their frequently in- 
curved apex of lobes and the thin cell-walls. On very wet or shaded rocks the 
plant is green, but on exposed and rather drier rocks it has a pale reddish colour, 
at least in the upper parts. 

Our plant is identical with some Norwegian specimens. Pro f. Schiffner, to 
whom I sent specimens from the original locality on Ben Nevis, remarked that- 
it was the form nearest the var. ivrigua of Sarcoscyphus capiUaris Limpr. 
Only sterile £ inflorescence has been found in Britain/ 
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62 . Marsupella Stabler! Spruce 

Marsupella Stableri Spruce, Rev. Bryol. p. 89 et 96 (1881) * Pears Hen Rrif 
Isles p. 386 pi 170 (1901). ' ’ *' P * ' 

Marsupella Boeckii Macv. non. Lindb. ? Journ. Bot. p. 117 (1905). 


Dioicous. In small in- 
tricate patches on rocks, 
rosy-purple , less frequent- 
ly brownish - green in 
colour. Stems to 1 cm 
long, sub-erect or pros- 
trate, filiform, with micro- 
phyllous flagella, inno 
vant - proliferous ; rhiz- 
oids colourless, scarce. 
Leaves small, distant at 
the lower part of the 
stem, subimbricate 
above, .16-.24 mm long, 
complicate, appressed , ovate-quadrate, J to nearly J bibbed, sinus 
very acute , lobes narrowly triangular-lanceolate " acute ; cells 
14-17 pi, rounded-hexagonal, the walls equally thickened or 
nearly so ; cuticle smooth but frequently appearing as if papillose 
at" the apex of the branches through disorganisation of the margin. 
$ inflorescence prominent, bracts in 2-3 pairs, suddenly much 
larger than the leaves ; involucral bracts broadly ovate, shortly 
connate, J-J bilobed in the mature plant, sinus acute, lobes 
acute or sometimes apiculate, margin entire, sinuate, or somewhat 
dentate, cells 16-21 /x, trigones sometimes distinct. Perianth 
slightly shorter than the bracts and |-f connate with them, the 
mouth narrow and crenulate with long cells. Capsule subglobose, 
pedicel short. $ inflorescence in the middle or apex of the stem, 
prominent, bracts in few pairs, much larger than the leaves! 
greatly ventricose, \ bilobed, lobes acute. Antheridia generally 
solitary, large oval-globose, on a short pedicel. 

Hab. On steep, moist rocks in the upper subalpine and alpine regions 
from 1400-3600ft. alt. ■ 

Distrib. Wales and Westmoreland to Aberdeen, rare and almost con- 
fined to the west. 
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1. Part of stem. 2. Leaves. 3. Bract. 
4. Cells. 


The rosy-purple of this minute species will alone separate it from any other 
British Marsupella. The small, appressed leaves with almost lanceolate lobes 
are also unlike the other species. It is sometimes confused with Evemonotus 
myriocarpus, but that plant has the leaves more deeply divided, the cells 
quadrate and incrassate, and the bracts and perianth are quite different ; the 
colour is also reddish-brown instead of being rosy-purple. 
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Sterile plants of any of our Cephaloziellae can hardly be mistaken for this 
plant. None of them have appressed leaves or of the same shape, several 
have underleaves, rhizoids are generally numerous, etc. 

I formerly considered this species to be the same as M. Boeckii Aust. from 
Norway, but specimens of that plant from the original locality have less deeply 
divided leaves and broader, less pointed lobes. It is still, however, I consider, 
a matter of much doubt whether they are distinct species ; and the geographi- 
cal distribution of the two is anomalous if they are so, as all our other alpine 
species which reach a high altitude are found in Norway, and almost all the 
alpine species which occur in Western Norway are found in Britain. 

63. Marsupella sparsifolia (Lindb.) Dum. 

Sarcoscyphus sparsifolius Lindb., Not. pro F. FI. Fenn. forh. 9 p. 280 (1868). 
Marsupella sparsifolia Dum., Hep. Eur. p. 128 (1874). 

Sarcoscyphus styriacus Limpr., Jahresb. Schles. Ges. Vaterl. Cult. 58 p. 1 80 

/I \ 
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1. Part of stem. 
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~ “ [ Paroicous . In purple - 

'ir&Hy') ' /V\>- r hr own to nearly black 

xu: , >;>' f\ t f \ patches, rarely pale in 

ffj yC \ J I colour. Stems .5-1.5 
\\\^>' ! cm long, erect, simple 

V \ f ' 2, ’ or with few branches, 

- Vv - ' ^ frequently repeatedly in- 

j V ^~ V : novant from below the 

^ , ; inflorescence; rhizoids 

‘ | colourless or pale rose, 

i ^ 1 scarce. Leaves some- 

■ f f|r 3 t ! what distant , slightly 

' _ | shining, of nearly the 

same size throughout, 

1. Part of stem. 2. Leaf. 3. Cells, patent or almost squarrose 

to erect o-patent, cordate - 
ovate, half embracing 
the stem, bilobed, sinus acute, open, lobes broadly ovale, 
usually obtuse but sometimes subacute; cells 18-24 /x, rounded- 
hexagonal, trigones rather large, distinct . Bracts resembling the 
leaves, but larger, the subin volucral bracts with acute or obtuse 
lobes, antheridia 2-3, oval, the involucre,] bracts connate to near 
the middle, lobes acute. Perianth oblong-ovate, connate with 
the bracts for its length. Capsule spherical. Spores 12-15 /z, 
brown, minutely granulate. 

Hab. On alpine granite rocks. 

Distrib. Lochnagar, Aberdeenshire, 1876 (/. &> T. Sim ) do at ca 
3500ft. alt., 1912 {W. E. Nicholson). ' ‘ 

This rare species has been found in only one locality in Britain. It varies 
greatly in size on the Continent. The Scottish plant bears a good deal of 
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resemblance to small forms of M. Sullivantii or M. J orgensenii. It differs 
from these in its paroicous inflorecence, the leaves more distant, the lobes 
generally only obtuse and not rarely even subacute, while in the’ others the 
lobes are as a rule rotundate. It is two to three times as large as the equally 
paroicous M. ustulata and M. Sprucei, and it has more distant leaves which 
are also semiamplexicaul, cordate at base and with the lobes more obtuse ; 
also the cells are larger than in M. ustulata and it is less rigid and of a blacker- 
colour than either of them. 


64. Marsupella Sprucei (Limpr.) Bemet 

Sarcoscyphus Sprucei Limpr., Jahresb. Schles. Ges. Vaterl. Cult. p. 179 (1881)- 
Marsupella Sprucei Bernet, Cat. Hep. Suisse p. 33 (1888). 

Paroicous. In purple- 
brown to nearly black 
patches, similar in ap- 
pearance to M. ustulata.. 
Fertile stems 2-3 mm 
long, suberect, nearly 
always simple and rarely 
with innovations, stolons 
more numerous than in 
that species, leaves more 
closely imbricate and 
gradually increasing in 
size, thus gradually clav - 
ate, broadly ovate, 

1. Fertile stem 2. Leaf. 3. Cells. bilobed, sinus acute, 
4. Bract. lobes acute or subacute ; 

cells larger , 18-20 ^ / 
sterile stems to 4 mm long, sometimes rather numerous, frequently 
branched, leaves subimbricate or distant, minute , about equalling 
%n length the diameter of the stem , or slightly longer, erecto-ap pressed 
to appressed, sinus narrow, acute, lobes acute. Subinvolucral 
bracts much larger than the leaves, rotund-quadrate, not cordate 
at base, sinus acute or obtuse, lobes acute ; involucral bracts 
connate to or higher, sinus usually acute, lobes acute. Capsule 
spores and elaters as in M. ustulata. 

Hab. Similar to M. ustulata. 

Distrib. Wales and West Inverness to Aberdeen ; Ireland. Fr. 
May-Oct. 

This species has until recently been confused with M. ustulata, from which 
it can be distinguished only by the microscope. The italicized characters will 
serve for this purpose, especially the involucral bracts and the different size of 
the leaf-cells. Both species grow on soil as well as on rocks. The distribution 
of the present plant is very imperfectly known as yet, but M. ustulata appears 
to be much the more common cf the two in the subalpine region at least. 
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65. Marsupella ustulata Spruce 

Jungermannia ustulata Huben., Hep. p. 132 (1834). ? 

Nardia adusta Carr., Brit. Hep. p. 20 (1874). 

Marsupella ustulata Spruce, Revue Bryol. p. 100 (1881). 

Paroicous. In broad 
purple-brown to nearly 
black patches on soil, or 
in small tufts on rocks. 
Stems 2~j mm long, 
sub-erect, simple or with 
a few branches, some- 
times innovating from 
below the inflorescence ; 
rhizoids colourless and 
numerous. Leaves on 
the sterile stems, and 
on the lower part of the 
fertile, little imbricate, 
erect or erecto-palent , 
twice as broad as the stem , 
.31-.40 mm long, broadly oval, bilobed, sinus acute, rectangu- 
lar, lobes acute or sub-acute ; cells 12-18 /a, considerably and 
almost equally thickened, trigones seldom distinct, except on the 
bracts. $ branch clavate, subinvolucral bracts rather abruptly 
much larger and broader than the leaves, cordate at base, £-£■ bi- 
lobed, sinus acute, lobes usually obtuse , antheridia 2-3, oval, on a 
pedicel of equal length, involucral bracts j or more connate, 
lobes most frequently obtuse. Perianth much shorter than the 
bracts and \ connate with them, ovate, the mouth small, crenulate. 
Capsule spherical, reddish-brown, without semi-annular thicken- 
ings. Spores 9-12 /a, pale reddish-brown, nearly smooth. Elaters 
bispiral, reddish-brown, nearly equalling the spores in breadth. 

Hab. On rocks and moist soil in the subalpine and alpine regions 
ascending to 3900ft. alt. 

Distrib. N. to Sutherland, rare except in the Highlands ; Ireland. 
Fr. Jun e-Oct. 

This species and M. Funckii are the two most generally distributed 
small members of the genus at low elevations. They are hardly likely to be 
confused with one another as M. ustulata is paroicous and its inflorescence is 
almost always present ; it is also a smaller plant and occurs generally only as 
small tufts on rocks when on the low ground, while M. Funckii is confined 
to soil, where it forms large, compact patches ; the latter is also somewhat 
glistening and with larger leaf-cells. Very immature states of M. emarginata 
with acute lobes, which might possibly be mistaken for this species, are sterile, 
the antical margin of some of the leaves is reflexed, and the cells are larger. 



1. Fertile stem. 2. Leaf. 3. Cells. 
4. Bract. 
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66. Marsupella Funckii (Web. et Mohr) Dum. 

Jungermannia Funckii Web. etMohr, Bot. Tasch. p. 422 (1807). 

Sarcoscyphus Funckii Nees, Eur. Leb. I p. 135 (1833). 

Marsupella Funckii Dum., Rec. d'obs. p. 24 (1835). 

Mardia Funckii Carr., Brit. Hep. p. 17 (1874). 

Dioicous. In extended 
greenish - brown to 
purple-black patches on 
soil. Fertile stems 3-5 
mm long, erect, simple 
or with few branches, 
erecto-patent, increasing 
in size upwards to the 
rather abrupdy clavate 
inflorescence ; sterile 
stems to 15 mm long, 
erect, frequently incur- 
ved at the apex, leaves 
1. Fertile stem. 2. Sterile stem. patent, nearly at right 

3. Leaf. 4. Cells. angles to stem, of equal 

size throughout, some- 
times absent at the base, sub rotund, to nearly i bilobed, sinus 
acute but frequently rounded at the base, lobes triangular, actite, 
or subobtuse and generally incurved at apex, margins plane ; 
cells 14-18 ft, rounded hexagonal, strongly thickened at the angles. 
Involucral bracts much larger than the leaves, 4 connate, J 
bilobed, sinus acute, lobes acute or subobtuse. Perianth shorter 
than the bracts and connate with them for i its length. Capsule 
nearly spherical, dark brown, without semi-annular thickenings. 
Spores 7-9 /x, pale brown, nearly smooth. Elaters 7-9 ft broad, 
bispiral, reddish-brown. bracts in two or more pairs at the apex 
•of the stem, ventricose, larger than the leaves. Antheridia oval, 
generally in pairs. 

Hab. On moist soil on stony footpaths and old roads in the lower sub- 
alpine region, rarely ascending above 1000ft. alt. 

Distrib. N. to Sutherland, uncommon ; Ireland. Fr. March-July. 

Is sometimes confused with small forms of M. emarginala, which grows 
in similar places, as on the side of old roads ; the present species is smaller 
than almost any form of that plant, the leaves more pectinate-distichous, more 
deeply lobed, the lobes more acute, the antical margin never reflexed and the 
cells considerably smaller. The dioicous inflorescence will separate it from 
any other small species likely to be mistaken for it, and its being dioicous is 
generally seen without difficulty, as the capitate bracts and the interrupted 
appearance lower down the stem caused by the old bracts are conspicuous. 

This species varies a good deal in size. Nees in Eur. Leb. I p. 135 gives 
two forms a major and minor, both of which are found in Britain. 
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67. Marsiipella emarginata (Ehrh.) Dum. 

Jungermannia emarginata Ehrh., Beitr. p. 80 (1788). 

J ungermannia macrorhiza Dicks., Plant. Crypt. Fasc. 2 p. 16 pi. 5 iig. 10 (1790). 

Marsupella emarginata Dum., Comm. Rot. p. 114 (1822). 

Sarcoscyphus Ehrharti Corda in Sturm, FI. Germ. II, 19 p. 25 (1830). 

Nardia emarginata Lindb., Hep. in Hib. lect. p. 531 (1875). 

Dioicous. In extended 
dull green to brown or 
reddish - brown patches. 
Stems 2-4 cm long, or 
more, firm, erect or sub- 
erect, usually simple, fre- 
quently innovating from 
below the $ inflorescence, 
cortical layer of cells 
usually with thick walls of 
about the same size as 
the internal cells ; rhiz- 
oids colourless or oc- 
casionally tinged with 
violet, almost confined to 
the stolons and base of 
the stems. Leaves 
appro x i m ate , subi lubri- 
cate above, semi- 
amplexicaul, erecto-patent , patent or nearly horizontal, of nearly 
equal size throughout, quadrate-rotund, -J— bilobed, sinus bioad, 
obtuse, lobes obtuse or obtusely pointed, the antical margin reflexed ; 
cells 18-24 [i, rounded hexagonal, smaller and oblong near the 
margin, the walls usually only slightly thickened, trigones distinct. 
Involucral bracts erect, larger than the leaves, connate to the 
middle, sinus and lobes almost similar to those of the leaves. 
Perianth slightly shorter than the bracts and connate with them 
to above the middle, the free portion 4-6 lobed. Capsule oval- 
globose, brown, inner layer of wall with semi-annular thickenings. 
Spores 10-13 ’/x, reddish-brown, finely granulate. Elaters bi- 
spiral, reddish-brown. $ bracts in 3-4 pairs, imbricate, ventri- 
cose, sinus and lobes frequently acute, the antical margin broadly 
reflexed. Antheridia 3-5, oval, longly pedicellate. 

Hab. On moist rocks and on soil in the lower subapline region and 
almost confined to rocks in the upper subalpine and alpine regions, ascending 
to 3600ft. alt. 

Distrib. N. to Shetland, rare in the drier districts, very common in the- 
wetter hilly districts except when calcareous ; Ireland. Fr. Feb.-July. 



1. Fertile stem. 2. Section through do. 
3. leaves. 4. Cells. 



XXL MARSUPELLA 


117 


► 


* 


I 


i 


The species of the M. emarginata group, which includes the two following 
plants, are firmer than those of the M. sphacelata group and never have the 
purple-black or scorched appearance which the latter generally have. They 
can always be known from them and from our other species of the genus by the 
antical margin of the leaves being more or less reflexed ; this is not seen in 
every leaf and is sometimes only slight in small forms of the present plant, 
but it can always be noted here and there on some leaves. 

Our other members of the group, M. Pearsonii and M . aquatica are 
generally considered to be what are now termed "small species.” They are 
very closely related to M. emarginata and cannot always be distinguished from 
it, though in most cases they can. 

M. emarginata has quadrate-rotund leaves in the typical plant, but they 
are frequently almost rotund, especially in alpine localities ; the lobes are 
commonly obtusely pointed or obtuse, but net rotunda te. 

This species varies greatly in nearly all its characters. I had hitherto 
considered the small, dark plant, growing on soil by roadsides and footpaths, to 
be the var. minor Carr., but it is so variable in its characters, except the small 
size, that it cannot be classed as any particular variety, and specimens in my 
possession of the var. minor from Carrington’s herbarium, include different 
forms and are subalpine rock plants which hardly differ from the type except 
in size. In the roadside plant referred to, the sinus is commonly acute and 
the lobes subacute or apiculate, the margin is also frequently only slightly 
reflexed. Occasionally one meets with quite small forms of M. emarginata 
on dry rocks, but as a rule they are only immature plants. 


68. Marsupella Pearsonii Schiffn. 

Marsupella Pearsonii Schiffn. in lift. Macv., Journ. Bot. p 117 (1905) ; K. 
MiilL, Krypt. FI. I p. 480 (1909) ; Schiffn., Krit. Bemerk. in Lotos p. 29 
reprint (1910). 


Dioicous. In extended 
reddish patches. Stems 
3-5 cm long, firm, sub- 
erect, usually simple, re- 
peatedly innovant from 
below the $ inflorescence, 
cortical layer of cells 
with thick walls of about 
the same size as the in- 
ternal cells ; rhizoids 
colourless or sometimes 
violet, almost confined 
to the stolons and base 
of stems. Leaves shiny , 
approximate, subimbri- 
cate above, semi-amplexicaul, of nearly the same size throughout, 
patent or horizontal from a recurved base, channelled, orbicular, 
jq bilobed, sinus very shallow and broad or almost obsolete , lobes 
apiculate or sometimes rounded, the antical margin reflexed ; 
cells 18-26 fi, much smaller towards the margin, rounded-oblong 
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or 4_0 -angled, the walls greatly and almost equally thickened y 
trigones generally none. Subinvolucral bracts broadly rotund 
with broad base, sinus frequently deeper and acute, lobes some- 
times rotundate ; involucral bracts erect, connate to the middle, 
sinus shallow, obtuse, lobes apiculate or obtuse. Perianth slightly 
shorter than the bracts and connate with stem for b- f, the free 
portion 4-lobed. Capsule reddish-brown, inner layer of wall with 
semi-annular thickenings. Spores 10-14 /x, reddish-brown, granu- 
lar-punctate. Elaters 8-9 /x thick, reddish-brown, bispiral. 
$ bracts in 3-5 pairs, imbricate, strongly complicate, ventricose, 
otherwise resembling the leaves. Antheridia 3—5, oval, longly 
pedicellate. 

Hab. On frequently submerged rocks in marshy ground in the sub- 
alpine region, seldom in the alpine and ascending to 2800ft. alt. 

Distrib Wales and Yorkshire to Shetland, uncommon. Fr. April- 

July- 

The most marked character of this plant lies in the shape of the apex 
of leaf. The sinus is very shallow, so much so as to be sometimes practically 
obsolete, and it is not obtusely pointed but is broadly lunate. At the junction 
of the sinus and the external margin of the leaf — it is hardly expanded 
sufficiently to be termed a lobe— there is very commonly an apiculus, which 
is sometimes, however, destroyed, and the apex is then rounded, but it does 
not form a broad rotundate lobe. 

M. Pearsonii is very closely related to M. aquatica, and it is sometimes, 
very difficult to separate them. The leaves in the former are shiny, the cells 
have more strongly thickened walls with a smaller lumen and the. marginal' 
cells are considerably smaller than the internal cells and are greatly incrassate ; 
also the plant seems to be always reddish when well developed. The habitat 
is peculiar, the plant being almost always confined to nearly flat rocks over 
which there is a constant trickle of water, on the lower slopes of the hills, with 
the surrounding ground marshy, owing usually to some rill not having a 
constant channel. 

This plant has not yet been described by Prof. Schiflner. The name 
originated through a specimen of Anthelia julacea in my herbarium gathered 
in Borrowdale by Mr. Pearson in 1893 and sent by me in 1902 to Schiflner. 
Among the Anthelia were some stems of a Marsupella , which had been taken 
for M. emarginata, but some of which Schiflner returned to me as a new 
species, viz., M. Pearsonii. .This I published three years later in the Journal 
of Botany with some notes but without a description. A description was 
subsequently published by Muller in his Krypt. FI, but in the appendix to 
that work p. 740 (1916) he states that it would be better to give it as a variety 
of M, aquatica, if it is to be separated from that species. Schiflner also does not 
now consider it to be a good species. 


69. Marsupella aquatica (Lindenb.) Schiffn. 

Jungermannia emarginata var. aquatica Lindenb., Syn. Hep. Eur. p. 75 (1829). 
Jungermannia aquatica Schrad., FI. Germ. p. 75 (1794). 

Sarcocsyphus Ehrharti var. robustus De Not., Comm. Soc. Critt. Ital. 1 fasc. 

2 p. 80 (1861). 
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Marsupella aquatica Schiffn., Lotos No. 3 p. 44 reprint (1901). 
Marsupella robusta Evans, Rhodora p. 186 (1908). 


Dioicous. In extended 
dull green or blackish 
rarely reddish patches. 
Stems generally tall , 3 -8 
cm, or more, robust, 
erect, usually simple, fre- 
quently innovating from 
below the $ inflorescence, 
cortical layer of cells 
of about the same size 
as the internal cells ; 
rhizoids violet or colour- 
less, almost confined to 
the stolons . Leaves 
approximate, semi- 
amplexicaul, or nearly 
the same size through- 
out, horizontal from a recurved base, channelled, orbicular, bilobed,, 
sinus broad, rounded, lobes rotundate, the antical margin reflexed ; 
cells 18-26 p, or sometimes larger, smaller towards the margin, 
rounded-hexagonal, the walls considerably thickened, either 
equally so throughout or more strongly at the angles with the 
trigones conspicuous. Subinvolucral bracts with frequently 
an acute sinus, lobes rotundate ; involucral bracts erect, connate 
to near the middle, sinus generally obtuse, the lobes sometimes, 
obtusely pointed. Perianth \ shorter than the bracts and connate 
with them to the middle, the free portion 4-6 lobed. Capsule 
oblong-cylindrical, reddish-brown, inner layer of wall with semi- 
annular thickenings. Spores 9-12 p, reddish-brown, granular- 
punctate. Platers 140-200 p, reddish-brown, laxly bispiral. 
(J bracts in 3-4 pairs, imbricate, shortly complicate, ventricose, 
sinus acute, lobes obtusely pointed. Antheridia 3-5, oval. 

Hab. On wet, dripping rocks or submerged in streams and at the margin 
of lakes, in the subalpine and alpine regions. 

Distrib. Wales and Yorkshire to Shetland, rather common ; Ireland. 
Fr. April- July. 



1. Part of stem. 2. Leaf. 3. Cells. 
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This species grows on rocks in water or at least where they are constantly- 
wet. It differs from M. emarginata in being stouter, frequently elongated 
when submerged, leaves more rigid, channelled and more horizontal ; they 
are also orbicular, the sinus is shallower, the lobes rotundate and the cells 
rather larger with the walls more strongly and more equally thickened. The 
more spreading leaves make them appear as if distant, and they have occasion- 
ally three lobes. The colour is commonly dull green and is frequently almost 
black, while M. emarginata is generally brown or reddish-brown. 
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70. Marsupella sphacelata (Gies.) Lindb 

rermannia sphacelata Gies. in Lindenb., Syn. Hep. Eur. p. 56 (IS. 
supella sphacelata Lindb., Meddel. Soc. F. FI. Fenn. 13 p. 238 
Schiffn., Lotos No. 3 p. 53 reprint (1901) ; K. Miill., Krypt. H. 
(1909). 


Part ot stern. 2. Leaf. o. 1 
4. Transverse section of stem 
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In Rhodora 1904 p. 168, says “Even if they [the distinguishing characters] 
are not yet wholly permanent, they are assuredly species in the process of 
evolution.” 

M. Jorgensenii is in a rather different position, as direct intermediates 
between it and M. Sullivantii , to which it is most closely related, together with 
typical forms of both, have not been found in the same station. Forms which 
approach each other do occur and it is sometimes difficult to place them. 
M. Jorgensenii prefers lower altitudes than is usual with M. Sullivantii in 
Scotland, and not rarely also rather drier habitats. 

M. sphacelata is an aquatic plant and forms spongy masses. It is more 
flaccid than the others and is different in colour, the greater part of the plant 
being dull green while the upper part has usually a scorched appearance. The 
leaves embrace and cross the stem, and are not narrowed at the base as in 
M. Sullivantii. The walls of the leaf-cells are thin, with small trigones. 


71. Marsupella Sullivantii (De Not.) Evans 

Sarcoscyphus sphacelatus var. medius Gottsche in Gott. and Rabh., Hep. 
Eun Exs. No. 137 (1860). 

Sarcoscyphus Sullivantii De Not,., Comm. Soc. Critt. Ital. 1 p. 84 (1861). 

Sarcoscyphus sphacelatus b. erythrorhizus Limpr., Krypt. FI. Schles. 1 p. 432 
(1876). 

Marsupella erythrorhiza Schiffn., Lotos No. 3 p. 48 reprint (1901). 

Marsupella Sullivantii Evans, Rhodora p. 57 (1907). 


Dioicous, 


In loose or 
slightly compact tufts, 
dark reddish - brown to 
purple black in colour. 
Stems 1-3 cm long,^m, 
with rather numerous 
stolons, simple or with 
few branches, sometimes 
with innovations from 
below the $ inflores- 
cence ; cortical layer of 
cells hyaline with thin 
walls much larger than the 
internal cells ; rhizoids 
numerous on the stolons 
and lower part of stems, 
scarce in the upper part, 
■violet coloured but frequently bleached. Leaves somewhat shiny, 
patent to erect o-patent, frequently squarrose on the sterile stems, 
ohcordate , narrow at base, -|~4 bilobed, sinus narrow , acute , lobes 
usually rounded at apex and incurved, occasionally subacute on the 
sterile stems, margin plane ; cells 21-25 /x, 5-6-angled, the marginal 
row nearly rectangular , walls reddish-brown, slightly thickened, 
trigones large. Involucral bracts erect, large, J to nearly J 
connate, rotundate, bilobed, sinus very acute, lobes rounded 


1. Stem. 2. Leaf. 3. Cells. 
4. Section of stem. 
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at apex. Perianth slightly shorter than the bracts and J~J 
connate with them. Capsule yellow-brown. Spores 7 /z, yellow- 
brown, smooth. bracts imbricate, oblong-quadrate, 
bilobed, sinus acute, lobes obtuse. Antheridia 2-3, oval, on a 
pedicel of nearly equal length. 

Hab. On wet peat or stony, marshy places in the subalpine and alpine 
regions, ascending to 3600ft. alt. 

Distrib. Wales ? to Shetland, rare ; Ireland. 

Is of a firmer consistency and darker colour than M. sphacelata and is less, 
aquatic ; the leaves are more deeply divided and the lobes are occasionally sub- 
acute ; the walls of the leaf-cells are more thickened and are reddish-brown, 
and the trigones are larger. 

The rhizoids are frequently bleached so as to be almost colourless. Some- 
stems may be found creeping throughout nearly their whole length, and, in 
this case, bear numerous, usually brightly tinged rhizoids. Violet rhizoids 
are not confined to this group and are sometimes present in other members 
of this genus. 

This group can be easily known from the M. emarginata group by the 
different shape of leaf, deeper sinus and plain antical margin. The structure 
of the stem is also different. A cross-section in the M. sphacelata group shows 
a cortical layer of large, thin-walled cells and within this the cells have more or 
less thickened walls which gradually become thin again in the internal cells. 
In the M. emarginata group the cortical cells are of about the same size as 
the internal cells. 

M. Sullivantii has been confused by beginners with Gymomitrium alpinum,, 
but this should be easily avoided. The Gymnomitrium has quite a different 
habitat, i.e., rather dry and exposed rocks, and it is smaller with a different 
shape of leaf and smaller leaf-cells. 


72. Marsupella Jorgensenii Schiffn. 

Marsupella Jorgensenii Schiffn.., Krit. Bemerk. Eur. Leb. in Lotos No. 3 p. 51 
reprint (1901) ; K. Mull., Krypt. FI. I p. 487 (1909). 


Dioicous. Resembling 
M. Sullivantii in size,, 
colour, habit and struc- 
ture of stem. Leaves 
of fertile stems erecto- 
patent, oblong-ovate on 
the lower part of stem, 
cordate - ovate to rotund- 
quadrate above, | bi- 
lobed, sinus narrow,, 
acute, lobes rounded or 
occasionally only obtuse; 
leaves of sterile stems 
patent to squarrose, cor- 
date at base, bilobed, 
lobes obtuse to sub-acute, less frequently rounded at apex ; 



! . Stem. 2. Leaf. 3. Cells. 
4. Section of stem. 
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cells IJ-2I jjL, otherwise as in M. Sullivantii. Involucral bracts 
erect, much larger than the leaves, J to nearly half-connate,, 
oblong-ovate to oblong-cordate, bilobed, sinus narrow, acute,, 
lobes rounded at apex. Perianth shorter than the bracts, 
connate with them to nearly the middle. Capsule oval-globose, 
reddish-brown, inner layer of wall without semi-annular thicken- 
ings. Spores 8-9 fju, light brown, very finely granulate. Elaters 
bispiral, reddish-brown, 210-250 long and 8-9 p broad, strongly 
contorted and slightly attenuate. $ bracts in several pairs, 
broadly ovate to cordate at base, J bilobed, sinus acute, lobes 
usually acute, the antical margin frequently partly reflexed. 
Antheridia 2-3, large, oval, on a pedicel of nearly equal length. 

Hab. On wet, stony, peaty ground in the subalpine region. 

Distrib. Wales to Inverness, rare ; Ireland. 


Can generally, but not always be distinguished from M. Sullivantii . 
The leaves vary considerably in shape, but they are as a rule broadest below the- 
middle instead of above it as in the other, and are broadly cordate at base ; the 
cells are also smaller. The leaves are also sometimes more squarrose, the lobes 
more pointed and the oil-bodies in the leaf-cells more conspicuous. 


XXII. ALICULARIA Cord a 


'il 


A licularia Corda in Opiz, Beitr. 1 p. 652 (1829). 

Nardius S. F. Gray, Nat. Arr. Brit. PI. 1 p. 694 (1821). 

Mesophylla Dum., Comm. Bot. p. 112 (1822). 

Plants small to medium sized, caespitose. Stems prostrate to 
suberect, little branched, branches proceeding from the postical 
angle of the leaves ; rhizoids usually numerous, long, pale. 
Leaves alternate, obliquely inserted and succubous, frequently 
vertical-connivent near the perianth, roundish , entire , seldom 
emarginate. Underleaves present on the stem , lanceolate . $' 

bracts composed of 2-3 pairs of nearly opposite leaves resembling 
the stem leaves. Perianth tender, included and concrete with the 
involucral bracts and the hollowed out apex of the stem to form an 
urceolate involucre which is sometimes bulbous-thickened and 
rooted at the base, the apex contracted, conical, the mouth 
crenulate. Calyptra free. Capsule oval-globose, the wall of 
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two layers of cells, the inner with numerous semi-annular thicken- 
ings. Spores small ; elaters generally bispiral. Androecia ter- 
minal or at the middle of the stem in dioicous species, bracts 
saccate, otherwise resembling the leaves ; antheridia 1-3. 

In A. Geoscyphus and Breidleri the apex of the fertile stem becomes 
swollen and forms a fleshy sac (perigynium) inside of which at the bottom the 
foot of the sporogonium penetrates. This sac forms a solid, bulbous enlarge- 
ment at the base and roots in the ground, while above this it grows erect and 
has the bracts on its outer surface and the rudimentary perianth at its mouth. 

j /Plant very minute, 2-3 mm high, reddish-brown ; alpine 76. Breidleri 

\ Plant larger 2 

f Paroicous ; involucre usually saccate and nearly at right angles to stem 
2 J 75. Geoscyphus 

[_ Dioicous; involucre not as above 3 

/ In large spongy masses, usually purple ; stems with few rhizoids ; cortical 
I cells larger than the internal cells ; leaves reniform ; aquatic 
J 73. compressa 

''l In green or reddish patches on soil, rarely in water ; stems usually with 
| many rhizoids, cortical cells smaller than the internal cells ; leaves 
orbicular 74. scalavis 


73. Alicularia compressa (Hook.) Nees 

Jungermannia compressa Hook., Brit. Jung. pi. 58 (1813). 

Nardius compressus Gray, Nat. Arr. Brit. PI. 1 p. 694 (1821). 
Mesophylla compressa Dum., Comm. Bot. p. 112 (1822). 

Alicularia compressa Nees., G. L. N. Syn. Hep. p. 12 (1844). 



1. Fertile plant. 2. Leaves on stem. 
3. Cells. 4. Underleaves. 


broadly and almost equally beyond the 


Dioicous. In large, 
submerged , swelling tufts , 
dark purple in colour, or 
dull green, and usually 
tinged with purple. 
Stems 2-12 cm long, 
slender, not brittle , erect 
or suberect , simple or 
with few branches, in- 
novant ; cortical cells 
larger than the small in- 
ternal jl cells ; flagella 
sometimes present ; rhiz- 
oids whitish, scarce 
below, almost absent 
upwards. Leaves thin, 
transparent , erecto- 
appressed and imbricate, 
almost plane, extending 
s tern on both sides, reniform 
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or seldom orbicular, slightly decurrent. Cells 28-36 p, rounded 
hexagonal, smaller and subquadrate at the margin, walls somewhat 
thickened, trigones small or rather large, distinct or indistinct, 
smaller at the base where the cells are elongate, oil-bodies some- 
times distinct. Underleaves small, suberect, triangular or ligulate,. 
occasionally bilobed at apex, scarce except on the innovation and 
apex of stem. Involucral bracts broader than the leaves, fiat> 
compressed ; bracteole ovate, irregularly lobed. Perianth, im- 
mersed, obconical, the free apex violet, longly crenulate at the 
contracted mouth. Capsule broadly oval, reddish-brown, on a 
pedicel to 10 mm long ; semi-annular thickenings of inner wall 
reddish-brown. Spores 14-16 /x, nearly spherical, reddish-violet , 
granulate. Elaters of same colour, bispiral. £ bracts in 3-4 
pairs ; antheridia 2-3 ; oval-globose, on a pedicel of about half 
their length. 


var. rigida Lindb., Hep. in Hib. lect. p. 531 (1875). 

Rigid, brown to purplish-brown, narrower and more slender 
than the type, densely leaved, the leaves rigid, usually less com- 
pressed ; cells rather larger and with larger trigones, marginal row 
of cells always distinct. 


var. gigantea Macv. n. var. 

Tall and robust, 18-22 cm long and 2. 5-2. 8 mm broad, yellowish- 
brown with the apex dull green. Leaves imbricate, erect with the 
apex patent, the antical margin longly decurrent ; cell-walls 
thinner than in the type, the trigones small, cells at and near 
margin sub-quadrate and distinctly smaller than the internal cells. 

Hab. On wet or submerged rocks in the subalpine and lower alpine 
regions ascending to 3500 ft. alt. 

Distrib. Dartmoor and Wales to Shetland, uncommon ; Ireland. Fr. 
April-May. Var. rigida, Scotland, Ireland. Var. gigantea, in stream on Bow 
Fell, alt. 1550 it., 1908 (J. A. Wheldon). 

The large, swollen, reddish-purple to dark purple tufts of the typical plant 
do not resemble those of other species of this genus or of Eucalyx ; they are 
more like the tufts of Aplozia cordifolia or Scapania uliginosa. The leaves 
are semi-pellucid, the stems being seen through them. As with most other 
aquatic plants, the stems are denuded of leaves at the base. The involucral 
bracts are compressed and flat at the apex or slightly undulate, and thus lie 
against one another. 

This species varies greatly in appearance. Some plants have densely 
leaved stems and these include green or highly coloured forms, with leaves 
appressed or more or less patent ; more rarely are the stems laxly leaved with 
the leaves widely spreading or even squarrose, and appearing as if distant. 
The size of the leaves also varies considerably and to a less extent the size of the 
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■cells. The leaves are almost always broader than long, but in some of the 
closely imbricated and dark coloured smaller plants, they are sometimes nearly 
orbicular. 

A. compvessa differs from aquatic forms of A. scalaris in the structure of 
the stem, leaves almost always broader than long and extending considerably 
beyond the postical side of the stem, more decurrent, cells distinctly smaller 
towards the margin, and generally in the colour of the plant ; even in the green 
forms with widely spreading leaves, some stems can almost invariably be found 
with a few erecto-appressed, imbricate and nearly flat leaves characteristic of 
the species, and having a leaf here and there partly or wholly with a purple 
tinge. 

Underleaves are usually present towards the apex of the stem and will 
assist in preventing confusion with any species of Eucalyx or Aplozia. 

The var. rigida is rather less aquatic than the type ; the leaf-cells vary in 
size but are generally only slightly larger than in the typical plant, and are 
sometimes, I believe, of the same size. The var. gigantea is very large and 
distinct looking. 


75. Alicularia scalaris (Schrad.) Corda 

Jungermannia scalaris Schrad., Syst. Samml. Krypt. Gew. 2 p. 4 (1797). 
Nardius scalaris Gray, Nat. Arr. Brit. PI. 1 p. 794 (1821). 

Alicularia scalaris Corda in Opiz, Beitr. 1 p. 652 (1829). 


! li!; ■; 


Dioicous. In deep 
green or reddish-brown 
patches. Stems 1-3 cm 
long, thick, brittle, pros- 
trate with ascending 
apex, simple or with few 
branches, cortical cells 
smaller than the large 
internal cells ; rhizoids 
numerous , long, white. 
Leaves not transparent, 
erecto-patent or patent, 
slightly obliquely inser- 
ted, concave, orbicular, 
very slightly decurrent ; 
cells 25-36" /x, hardly 
smaller towards the mar- 
gin, rounded-hexagonal, walls slightly thickened, trigones large, 
distinct ; oil-bodies 2-4 in each cell, large, oval, smooth and glistening, 
long persistent. Underleaves numerous, triangular-subulate, pat- 
ent. Involucral bracts larger than the leaves, frequently emargin- 
ate, concave, not undulate ; bracteole lanceolate, entire or 
subdentate. Perianth immersed, narrowly pyriform, the free 
apex crenulate-dentate. Capsule broadly oval, brown ; semi- 
annular thickenings of inner wall brown. Spores 15-17 jj,, brown , 



1. Sterile stem. 2. Fertile stem. 

3. Leaf. 4. Cells. 5. Underleaves. 
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granular-papillate. Elaters pale reddish-brown. bracts in 
few pairs, imbricate, more concave than the leaves ; antheridia 
2-3, globose, on a pedicel of almost equal length. 


die eur. Leb. II Serie 


var. procerior Schiffn., Krit. Bemerk. u. 
in Lotos nr. 8 p. 25 reprint (1901). 

In erect tufts on moist or wet ground, deep green with the apex 
occasionally reddish-brown. Stems 1.5-3 cm long, erect or 
ascending ; leaves mostly patent, rather more distant and less 
concave than in the type. 


var. distans Carr., Brit. Hep. p. 24 (1874). 

In rather large, erect, swollen, pale green tufts in water. Stems 
3-8 cm long, succulent, the internal cells rather smaller than in the 
typical plant, rhizoids scarce. Leaves distant, usually small, 
erecto -patent, concave and somewhat ventricose, shrinking when 
dry ; cell-walls thin, trigones minute, oil-bodies mostly indistinct. 



: I* 
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var. rivuiaris Lindb., Hep. in Hib. lect. p. 531 (1875) . 

In dense, submerged tufts. Plant to 7 cm long and 2 mm 
broad, pale-reddish, erect, with stems slightly or not branched ; 
leaves less patent than in the type. 


Hab. 


Banks, roadsides, rocks, etc., ascending to 4400 ft. alt. 


Distrib. N. to Shetland, common except in calcareous districts ; 
Ireland. Fr. Mar.-June. Var. rivuiaris, in stream above Lough Bray, Co. 
Wicklow, 1873 (5. O. Lindberg). 

Sterile plants can be known in most cases from all other entire, round- 
leaved species by the numerous subulate underleaves, which being patent, are 
easily seen, and by the large, smooth and shining oil-bodies in the leaf-cells. 
A mistake should only be possible in aquatic forms ; these have fewer rhizoids 
and underleaves, the oil-bodies not so persistent and the trigones smaller, but, 
in this case, it is seldom that some cells cannot be found w T ith the glistening oil- 
bodies. In the prostrate forms of wet ground a few under leaves can always 
be found near the apex of some of the stems ; if they are overlooked, the plant 
might be mistaken for Aplozia crenulata, which, however, has usually equally 
thickened cell-walls even if the characteristic large marginal cells be absent. 

The var. procerior is larger than the type and forms erect or suberect tufts 
in wet ground. It may perhaps grade off into the common form of the plant in 
the same station, but I have not seen this. Var. distans is an aquatic plant and 
is taller but with rather small leaves ; it is noticeable for the shrinking of the 
leaves when dry ; it is a more distinct variety than the previous. Var. 
rivuiaris, which I have not seen, appears to be the largest and most robust form 
of the species. 

Fruit is more common in A. scalaris than is usually the case with clioicous 
species. 
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75. Alicularia Geoscyphus De Not 


Jungermannia scalar is j8 minor Nees, Eur. Leb. I p, 281 (1833). 

Jungermannia haematosticta Nees, Eur. Leb. II p. 453 (1836) [nomen nudum], 
Alicularia Geoscyphus De Not., Mem. Acad. Tor. II 18 p. 486 (1859). 
Alicularia minor Limpr., Krypt. FI. Schles. p. 251 (1876). 

Nardia minor Arnell, Leb. Stud. Nordl. Norw. p. 39 (1892). 


Paroicous. In rather 
small, reddish-brown to 
purple, seldom altogether 
green patches. Stems 
short to 1 cm long, pros- 
trate with ascending 
apex, llexuose, simple or 
with few branches, fre- 
quently violet beneath ; 
rhizoids numerous, long, 
white or sometimes, vio- 
let. Lower leaves dis- 
tant:, frequently retuse, 
upper leaves, of the fer- 
tile stems especially, im- 
bricate, concave, erecto- 
patent or patent, slightly 
obliquely inserted, or- 
bicular, generally emarginate , rarely bilobed ; cells to 36 fx , rounded 
hexagonal, hardly smaller towards the margin, walls slightly 
thickened, trigones sometimes rather large, distinct ; oil-bodies 
seldom distinct , dull , roughened , not persistent . hinder-leaves 
broadly lanceolate, scarce and almost confined to the upper part of 
the fertile stems. Involucre in the typical plant almost at right 
angles to stem, bulbous and rooting at the base. Involucral bracts 
broader than the leaves, emarginate, undulate-lob ate or crispate - 
sinuate ; bracteole large, irregularly 2-3-lobed. Perianth slightly 
shorter than the bracts, the free apex crenulate. Capsule broadly 
oval. Spores 14-16 /x, reddish-brown, finely granular-papillate., 
Antheridia below the $ inflorescence in the axils of emarginate and 
sinuate bracts. 


1. Fertile stem. 2. Section of do 
3. Leaves. 4. Cells. 


forma suberecta Lindb,, Muse., Scancl. p. 8 (1879). 

Jungermannia silvrettae Gottsche in G. & R., Hep. Eur. Exs. nr. 470 (1869). 
Nardia repanda Lindb. in Carr., Brit. Hep. p. 27 (1874). 

Taller, green ; stems to 2.5 cm long, suberect or ascending, 
leaves more distant, more or less undulate, cells rather larger with 
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thin walls and small trigones ; fertile stems erect, fleshy towards 
the apex hut not bulbous at the involucre. 

Hab. On old walls, banks and moors ascending to 2500 ft. alt. at least. 

Distrib. N. to Ross, rather rare. Fr. March-June. 

Sterile plants may be separated from A. scalaris by the almost complete 
absence of underleaves except at the apex of the stem and by the oil-bodies in 
the leaf-cells being seldom distinct, never shining nor smooth ; the last 
character is the most important. A . scalaris has occasionally a few leaves 
which are emarginate and the involucral bracts are frequently so, but the other 
has some leaves on the fertile plant almost always emarginate, though they are 
mostly entire on the sterile stems. The occasional violet rhizoids may cause 
the plant to be mistaken for Eucalyx hyalinus ; the latter has, rarely, retuse 
leaves, but not with the small emargination of A. Geoscyphus, and underleaves 
are absent. 

Fertile plants of the type are readily known by the bulbous, rooting 
involucre ; the var. suberecta has the apex of the stem fleshy but not bulbous. 
The crispate or undulate bracts are usually noticeable, and if the paroicous 
inflorescence be distinguished, there should be no doubt of the identity of the 
species. Antheridia should be looked for before the involucre is developed. A 
paroicous inflorescence with crispate bracts occurs in Lophozia excisa, which is 
somewdiat of a similar appearance and frequently in the same kind of habitat, 
but on closer examination the two species are very different. 

The form suberecta is the plant of shady or moist ground. It cannot 
always be distinguished from the typical plant. 

Var. insecta (Lindb.) has the leaves of both fertile and sterile stems usually 
| bilobecl, the sinus acute or subacute and the lobes acute or subacute, rarely 
rotundate ; the leaves on some stems are occasionally entire, especially towards 
the apex of the fertile branches. I have not seen this variety in Britain. It is 
widely distributed on the Continent. 


7 6 . Alicularia Breidleri Limpr. 

Alicularia Breidleri Limpr.. Jahresb. Schles. Ges. Vaterl. Cult. 57 p. 311 
(1880). 

Nardia Breidleri Lindb., Soc. F. FI. Fenn. (1880). 

Dioicous. Very minute * 
In dense reddish to pur- 
ple brown depressed 
patches. Stems 2-3 mm 
long, sinuous or arcuate, 
simple or with few bran- 
ches, frequently with 
some small-leaved ven- 

_ tral shoots ; rhizoids 

long, white, to near apex 
l. Fertile stem. 2. Leaf. 3. Cells. of stem. Leaves gener- 
ally distant or approxi- 
mate, about twice the 
breadth of the stem, concave, erecto-patent, rotund to broadly- 
oblong, J-J bilobed with an obtuse or rounded sinus and broad, 
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obtuse , somewhat connivent lobes, or only emarginate with a broad 
and shallow sinus, the upper leaves sometimes refuse or rounded at 
the apex on sterile stems ; cells 16-21 jn , 5 -6-angled, the marginal 
row subquadrate, walls usually reddish, equally thickened, trigones 
thus absent, oil-bodies absent, cuticle smooth. Under-leaves soon 
destroyed below, small, subulate and erecto-patent above. $ 
inflorescence terminal or on a short,, small-leaved, clavate branch ; 
involucre thick and fleshy, usually bulbous and rooting below ; 
involucral bracts larger than the leaves and broader than long, the 
sinus usually rounded, bracteole oblong-ovate. Perianth im- 
mersed, the free part conical and crenulate at the mouth. Capsule 
nearly globose, the semi-annualr thickenings of the inner layer 
of the wall pale brown or nearly transparent. Spores 9-11 /x, 
reddish-brown, rounded- tetrahedral, granulate. Elaters 63-84 /x, 
slightly attenuated, mostly trispiral, the spiral fibres very narrow, 
reddish-brown, g plant more densely leafy, bracts broad, the 
antical margin frequently with a tooth ; antheridia 1-2, large, 
globose. 

Hab. On bare moist soil near the summits of the higher hills, 3200-4000 
ft. alt. 

Distrib. Perth, Forfar, Aberdeen, Inverness, rare. 

This is one of our smallest hepatics, but as it grows in patches of a few 
inches or more in diameter and of a reddish colour, it is not difficult to dis- 
tinguish in the held. Sterile plants might be mistaken for a Cephalozia, but it 
does not bear much resemblance to any of our species of that genus. The 
presence of underleaves and the absence of oil-bodies in the leaf-cells will 
distinguish sterile plants from, small species of Gymnomitrium or Marsupella. 
The frequently only emarginate leaves near the apex of the stems are unlike 
those of any other of our species except perhaps A. Geoscyphus ; the latter is a 
larger plant with many of the leaves entire and with the cell-walls generally 
colourless. The reddish cell-walls of the present plant are frequently the means 
of detecting this minute species among other plants. It is very frequently 
found in company with Anthelia J uratzkana, to which it has no resemblance. 

Near the apex of sterile stems, the leaves are sometimes narrowly oblong 
or almost cuneate and with the apex rounded or refuse. Chlorophyll granules 
occur only in small quantity in the leaf cells. 

Schiffner gives in his Hep. Eur. Exs. nr .356 a var. suberecta, analogous 
to the same variety of A. Geoscyphus. 
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XXIII. SOUTHBYA Spruce 

Southbya Spruce, Arm. Mag. Nat. Hist. Ser. II. Vol. III. p. 501 (1849). 


Plants small, caespitose or among mosses. Stems decumbent , 
.simple or little branched, with numerous long rhizoids. Leaves 
opposite, obliquely nearly transversely inserted, succubous, 
contiguous or slightly connate at the antical base, roundish to oval, 
usually entire ; cell-walls thin. Underleaves absent except in 
the $ inflorescence. ? involucral bracts erect, highly connate, the 
free margin ercse or dentate. Perianth shorter than the bracts, 
{ concrete with them in the lower part, the mouth wide, lobed or 
dentate. Calyptra free, tender. Capsule oval-globose. 


This genus can be distinguished in the sterile state from 
Alicularia and Eucalyx by its opposite leaves. 


77. Southbya nigrella (De Not.) Spruce 


J ungBYWicennict nigrella He Not., Mem. Acad. Tor. Ser. II. Vol. I. p. 315 (1839). 
Southbya nigrella Spruce in litt. ad. Massalongo, Osserv. crit. etc. p. 6 (1888). 



Paroicous. In small 


dark-green to brownish- 


1. Fertile stem. 

3. Cells. 


2. Leaf (postical view). 
4. Basal cells. 


black tufts. Stems to 
5 mm long, decumbent, 
fiat above and convex 
beneath, closely beset 
with long hyaline to 
fuscous rhizoids. Leaves 
imbricate, suberec.t, sub- 
rotund, opposite, the 
antical margins con- 
tiguous and sometimes 
connate, frequently re- 
flexed and occasionally 
obtusely dentate, in- 
rolled when dry, showing 
the black underside in 
exposed situations ,* be- 


neath the antical margin a finger-shaped process is frequently 
present ; cells 24-30 fi, the walls thin, trigones minute but 
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distinct; cuticle more or less papillose. Underleaves absent 
except in the involucre. Involucral bracts erect, nearly at right- 
angles to the prostrate stem which is swollen beneath , connate for a 
short distance and also with the perianth. The margins dentate. 
Perianth shorter than the bracts, the mouth broad, truncate, 
bil'obiate, coarsely dentate. 

Hab. On moist calcareous ground. 

Distrib. S. of England (W. E. Nicholson). 

I have not seen inflorescence in the small amount of this plant which has 
been available and have taken its description from others. A few immature 
capsules were found by Mr. Nicholson. 

The plant is dark green except under exposure to the sun, when it is nearly 
black, especially on the underside of inrolled ieaves. It has a slight resemblance 
to a small Alicularia scalaris, but is darker in colour and the opposite leaves 
will readily distinguish it. It is also a calcareous species which the other is 
not. 

vS. stillicidiorum (Raddi) Lindb., the other European species of the genus, 
is light green, has oblong oval leaves, not black underneath on exposure, and 
with stems circular in section. It is a Mediterranean species as is S. nigreJla,, 
and perhaps may also be found on our south coast. 


XXIV. GONGYLANTHUS Nees 

Calypogeia Raddi p.p., Mem. Soc. Ital. Mod. XIX p. 42 (1817). 

Gongylanthus Nees, Eur. Leb. II p. 405 (1836). 

Stems prostrate with numerous rhizoids, simple or nearly so, 
innovating from below the $ inflorescence. Leaves opposite , succu- 
bous, often connate at the antical base , roundish, entire. Under- 
leaves absent. $ inflorescence on antical face of apex of the stem , 
surrounded by small, variously armed scales ; 'bracts larger than 
the _ leaves but otherwise resembling them. Perianth absent. 
Perigynium cylindrical, fleshy, pendulous, with rhizoids. Calyptra 
free. Capsule cylindrical, longly pedicellate, divided to the base 
into four narrow bistratose valves. Elaters short, laxly bispiral. 
Androecium on separate plants on the middle of the stem, bracts 
in few pairs, saccate at the base, recurved above ; antheridia 1—2. 

Resembles Southbya in its opposite leaves and absence of 
underleaves, but differs in being without a perianth and in its 
having a perigynium and cylindrical capsule. 
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77*. Gongylanthus ericetorum (Raddi) Ne 

Calypogeia ericetorum Raddi, Mem. Soc. Ital. Mod. XIX p. 42 (1817). 

,s Gongylanthus ericetorum Nees, Eur. Leb. II p. 407 (1836). 


i It 




1, Stem. 2. Cells. 3. Basal cells. 


" Dioicous. In light- 
« v'v t } | -f : green to yellowish-green 

r ' \J /xi5 | I -4..; flat patches or as 

/ i( | scattered stems. Stems 

7 s " ]j j 1-1.5 cm long, prostrate , 

[ AV ' ( A ' / | I simple, innovating below 

U' w " <f| | | the $ inflorescence ; 

| 2. (l || /Wf. rhizoids pale reddish , 

' / jf At // bushy, numerous. Leaves 

f ^ ^ ’.k*p / / i I I patent or ascending, 

f. ^ ! /j 3 I : imbricate postically, 

' Ijlj / / / slightly concave below, 

O ~~ / flat above or somewhat 

i. / /## 3. recurved, oval-rotund , 

— — — I entire, the antical mar- 

^ , „ gins often shortly connate 

1. Stem. 2. Cells. 3. Basal cells. at the base ; cdIs p oly _ 

gonal, 30-35 ft, variable 
in size, smaller and subquadrate at the margin, the walls thin, 
the angles slightly thickened, but trigones distinct, cells near the 
lower third of postical margin elongated and linear to linear-oblong, 
60-70 ft by 20-25 ft ; oil-bodies commonly 6-7 in number ; 

, cuticle papillose. Underleaves absent. 

Hab. On heathy ground under Erica vagans . 

Distrib. Lizard, Cornwall, 1924 [W. E. Nicholson). 

This is one of Mr. Nicholson’s interesting discoveries in the extreme 
■south-west of England. It resembles Alicularia scalaris in habit, but can at 
once be distinguished from it by its opposite leaves. Southbya nigrella is 
dark green and is calcicolous which the-present species is not. X, stillicidiorum , 
to be looked for in our country, is like it in colour, but is without the markedly 
lengthened cells in the postical part of the leaf, though they are elongated to 
some extent, and it has a perianth. 

Muller states that oil-bodies are absent in the leaf-cells. They are 
distinct in the living plant which he evidently had not an opportunity of 
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XX Y. EUCALYX Breidl 

Navdia Lindb., Act. Soc. Sc. Fenn. 10 p. 115 (1871). 

Navdia Sect. 1 Eucalyx Lindb., Bot. Notis. p. 167 (1872). 

Southbya Husnot, Hep. Gall. p. 15 (1875). 

Eucalyx Breidl., Mitt. Nat. Ver. Steierm. p. 291 (1893). 

Mesophylla Corbiere, Revue Bryol. p. 13 (1904). 

Plants medium sized, rarely small, with the habit of Aplozia * 
Stems ascending to erect, little branched, the branches proceeding 
from the postical angle of the leaves, frequently with violet coloured 
rhizoids. Leaves alternate, obliquely inserted and succubous, 
laxly imbricate, roundish to oval , entire. Underleaves absent. 
§ involucral bracts generally composed of two nearly opposite 
leaves resembling the stem* leaves. Perianth ovate, exserted, 
concrete in its lower half, or nearly so, with the involucral bracts. 
Capsule oval-globose, the wall of two layers of cells, the inner 
with numerous semi-annular thickenings. Elaters bispiral. 
bracts beneath the perianth or at the apex of branches on separate 
plants, saccate ; antheridia 2-3. 


■I 


11 

i 


This is an artificial genus but is useful for practical purposes. It is 
founded chiefly on the involucral bracts being adnate to the lower half, or 
usually less, of the perianth, and the latter not being included in the bracts as 
in A licularia. It can also be known from that genus by the absence of under- 
leaves on the stem. The two genera have generally been united in the single 
genus Navdia in this country. On the other hand, Eucalyx is closely connected 
with Aplozia. The latter has the perianth free from the bracts, but sometimes 
not entirely so, especially in the case of A . crenulata, in which the bracts are 
occasionally adnate to a little above the base of the perianth ; in fact, that 
species has sometimes been placed in the one genus and sometimes in the other. 
In addition to the perianth being usually free in Aplozia, it is generally longly 
exserted ; underleaves are absent. 




f Bracts adherent for J-f of the perianth ; paroicous ; trigones small 2 

1 Bracts adherent for less than $ of the perianth ; paroicous or dioicous ; 
L trigones rather large 3 

f Stems 2-3 cm long or more, leaves ovate to subrotund, cuticle usually 

distinctly striate- verruculose... 78. obovatus 

Stems to 1 cm long, leaves oval or elliptical, cuticle usually smooth or 
faintly punctate-verruculose 79. subellipticus 

~ / Dioicous ; leaf-cells 28-36 [x , seldom to 42 p 81. hyalinus 

^/Paroicous ; leaf-cells 42-56 /x, trigones large 80. paroicus 
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78. Eucalyx obovatlis (Nees) Breidl. 

Jungevmannia obovata Nees, Eur. Leb. I p. 332 (1833). 

Southbya obovata Lindb., Hartm. Skand. FI, ed. 10. 2,p. 130 (1871). 

Nardia obovata Carr., Brit. Hep. p. 32 (1874). 

Eucalyx obovatus Breidl., Mitt. Nat. Ver. Steierm. p. 291 (1893). 

Pcroicous. In dark 
green to reddish-brown 
tufts on wet rocks, fre- 
quently almost black 
when dry. Stems to : 

30 mm long, erect or 
suberect, fiexuous, usu- 
ally simple, innovating 
from beneath the in- 
florescence, with flagella 
below ; rhizoids rather 
numerous, fasciculate, 
long, purple. Leaves 
distant below, oblique ; 
imbricate and increasing- 
in size upwards on the 
fertile stems and nearly transverse, patent to squarrose, hollowed 
at base, ovate to sub-rotund with the base usually narrow, antically 
decurrent ; cells 25-33 gc, smaller towards the margin, rounded- 
hexagonal, the marginal row subquadrate, walls thin, trigones, 
small, distinct, generally reddish-brown, cuticle usually striate - 
verruculose. Subinvolucral bracts 3-4 pairs or more, vaginate, 
saccate at base, erecto-patent with the upper third squarrose ; 
antheridia commonly 2, oval-globose, pedicel short ; involucral 
bracts larger, the upper part patent to squarrose, adnate to the lower 
half of the perianth. Perianth of nearly similar length to the 
involucral bracts, visible to | through the recurvation of their 
upper part, the free portion narrowly conical, 4-6 plicate, the mouth 
2-3-lobed. Capsule oval-globose, dark brown. Spores 17-21 
yellowish-brown, granular-papillate. Elaters reddish-brown. 

var. rivularis Schiffn., Lotos 1 p. 6 reprint (1905). 

In rather large, submerged, erect and swollen, green tufts. Stems 
to 8 cm long, frequently with several branches and with rather 
numerous flagella, rhizoids usually scarce, violet. Leaves larger 
than in the type and spreading ; cells rather larger, the walls thin, 
trigones minute or absent, 

Hab. On wet rocks in the subalpine and alpine regions ascending to 
3200 ft. alt. . . 




1. Fertile stem. 2. Leaf. 3. Cells. 
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Distrib. Wales and Yorkshire to Shetland, frequent ; Ireland. Fr. 
April- Aug. 

Differs from E. hyalinus in its inflorescence, darker colour, bracts attached 
to the perianth for half its length on both sides, leaves concave at base with a 
narrower attachment, and reflexed, cells rather smaller and with smaller 
trigones, the cuticle most commonly distinctly striate-verruculose, the in- 
novations more erect and slender. These innovations have a considerable 
resemblance to some sterile forms of Aplozia riparia , but that species has 
colourless rhizoids and much smaller trigones. The leaves of E. obovatus 
appear to be obovate when on the stem, but they are seen not to be so when dis- 
sected off. Rhizoids of aquatic forms are as a rule only slightly tinged with 
violet, many of them being colourless. 

The var. rivularis is usually a submerged plant in mountain streamlets. In 
addition to this variety, we have f. elongatus Nees, Eur. Leb. Ill p. 538 which 
is found on dripping or frequently overflowed rocks ; it has longer stems than 
the typical plant and is, in general, larger ; and f. laxus Schiffn., Krit. Bemevk . 
u. eur. Leb. VIII Serie in Lotos p. 12 (1910) occurring in springs and wet 
ground, with the stems sometimes considerably lengthened and the leaves 
distant and flaccid. The small form of this species which I had hitherto 
considered to be the var. minor Carr, is omitted, as it is doubtful what plant is 
intended by Carrington without an examination of an authentic specimen. 
Judging from the localities which he gives in Brit. Hep. p. 33, the plant belongs 
to E. obovatus and not to E. subellipticus as has been suggested. 


79. Eucalyx subellipticus (Lindb.) Breid!. 

Nardia subelliptica Lindb., Meddel. Soc. F. FI. Fenn. 4 p. 182 (1S83). 
Eucalyx subellipticus Breidl., Mitt. Nat. Ver. Steierm. p. 291 (1893). 
Southbya subelliptica Lett, List Spec, Hep. Brit. Isles p. 140 (1902). 


Paroicous and some- 
times heteroicous. 
Minute . In yellow-green 
less commonly brownish, 
tufts, or among mosses. 
Stems to 10 mm. long, 
rather thick, ascending 
to suberect, flexuous or 
arcuate, branched; 
rhizoids numerous, 
brownish or hyaline , 
sometimes pale red. 
Leaves distant and 
patent below, and 
oblique ; subimbricate, 
erecto -patent and nearly 
transverse above, ^ somewhat secund antically, broadly oval , 
concave. Margin incurved ; cells 23-30 jx, rounded-hexagonal, 
subquadrate at the margin, walls thin, trigones small and frequently 
indistinct, cuticle smooth or finely punctate-verruculose. Sub- 
involucral bracts rather larger than the leaves, erecto-patent. 



1. Fertile stem. 
3. Leaf. 


2. Sterile stem. 
4. Cells. 
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broadly oval to rotund-ovate, saccate at base ; antheridia com- 
monly 2, oval-globose, pedicel short ; involucral bracts large, 
broadly oval, undulate, erect or squarrose at the apex, adnate to 
the lower |-f of the perianth. Perianth of nearly similar length 
to the involucral bracts and generally hidden by them, the free 
portion broadly conical to ovate, plicate, the mouth crenulate, 
not lob ate. Capsule globose. 

Hab. On moist soil and rock ledges. 

Distrib. Ben Lawers district, 1800-3000 ft. alt., rare. 

This small species resembles Aplozia pumila in appearance. It differs 
from E . obovatus , to which it is closely related, in its smaller size, yellowish - 
green colour, rhizoids most frequently colourless, leaves oval, less decurrent, 
cell walls less thickened at the angles, cuticle smooth or faintly punctate- 
verruculose, the commonly erect involucral bracts, the shape of the perianth 
and not lobecl mouth and the more spherical capsule. The difference in the 
cuticle of leaf is noticeable, as, although sometimes almost striate, it is not 
markedly so as in E. obovatus, and it is frequently smooth, which is never the 
case with the other. 


80. Eucalyx paroicus (Schiffn.) Macv. 

Nardia paroica Schiffn., Krit. Bemerk. u. die eur. Leb. VIII Serie in Lotos 
p. 14 (1910). 


Paroicous. In yellow- 
ish-green to brownish - 
green patches, frequently 
tinged with violet red, 
resembling in size and 
appearance E. hyalinus 
or less frequently E. 
obovatus. Leaves ro- 
tundate, usually with a 
broad base ; cells large, 
42-56 /x, with large 

trigones / cuticle most 
commonly smooth. In- 
volucral bracts and 
perianth as in E. 
hyalinus. Spores 21-25 
pi, elaters 12 (jl thick. 



1. Fertile stem. 2. Leaf. 3. Cells. 
4. Elater and spores. 


Hab. On moist soil and rocks in the subalpine region. 

Distrib. Wales to West Sutherland and Aberdeen, rare. Fr. April-May. 

This is the plant which has hitherto been considered as the paroicous state 
of E. hyalinus. Schiffner has recently given it specific rank, as the paroicous 
inflorescence appears to be constant, and with it other differences, especially the 

J 
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larger size of the leaf-cells. This appears to be the case in the few specimens 
from widely separated localities which I have seen, but as Schiffner says, if the 
inflorescence and the other differences are found, after a more extended 
examination, not to be constant, the plant would be relegated to varietal rank. 
E. hyalinus varies a good deal in the size of its cells, but they are exceptionally 
large and with large trigones in the present plant. Schiffner gives a further 
character, in addition to those mentioned in the description, in the size of cells 
of the inner layer of the wall of the capsule, these being 20-25 p broad in 
E. paroicus instead of 15-17 y in E. hyalinus. 

There is the advantage in having E. paroicus distinguished in that the 
plant has caused confusion in Britain, where it is perhaps more frequent than 
elsewhere. Some of the specimens had been named E. hyalinus while others 
have been considered to be E. obovatus , which the plant sometimes resembles in 
appearance as in inflorescence. It is distinguished from the latter by having 
the bracts united to the perianth as in E. hyalinus and by the usually smooth 
cuticle of leaf, also by the larger cells and larger trigones. 


81. Eucalyx hyalinus (Lyell) Breidl. 

Jungermannia hyalina Lyell in Hook., Brit. Jung. pi. 63 (1814). 

Nardia hyalina Carr., Brit. Hep. p. 35 (1874). 

Aplozia hyalina Dum., Hep. Eur. p. 58 (1874). 

Eucalyx hyalinus Breidl., Mitt. Nat. Ver. Steierm. p. 292 (1893). 

— _ - — : ~ “J Dioicous. In rather 

€§%■! *240 f *6 large, pale green to yellow- 

W O ’ % Cl l green , glistening patches, 
j Y~~)\ or occasionally g purple. 
C \ -/f Cp f j Stems to 15 mm long, 

S 'a, . 4 ! 1 ' ,|\ jj | prosirale%with ascending 

g ' s " 2 ?' \ j I apex, little branched, fre- 

^ r y / | quently reddish under- 

, ! f x { f <a *° i neath ; rhizoids numer- 

j N y ! ons, long, reddish or 

I \J y j V ) A sometimes pale coloured. 
vX4/C . "A k, /' ” ~f Leaves obliquely in- 

V.,f ^ 5 j ser ted, nearly horizontal 

stem, erecto-patent 
1. Fertile stem. 2. Leaf. 3. Cells. above, rotundate With 

4. Elater and spore. 5. Section broad base , concave, 

through perianth. antically decurrent, the 

margin somewhat un- 
dulate ; cells 28-36 y, seldom to 43 y, rounded or oval-hexagonal, 
subquadrate at the margin, walls thin, trigones rather large , 
distinct, cuticle smooth . Involucral bracts larger than the leaves, 
recurved at the apex, undulate at the margin, adnate to the lower 
l of the perianth. Perianth ovate, exserted |-4 beyond the bracts, 
4-6 plicate above, the mouth elongate-crenulate. Capsule 


7 L 

% 


1. Fertile stem. 2. Leaf. 3. Cells. 
4. Elater and spore. 5. Section 
through perianth. 
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oval-globose, reddish-brown. Spores 14-16 /z, brown, granular- 
papillate. Elaters 9 /z thick, short, rather suddenly attenuate, 
reddish-brown. plant more slender, bracts erect o-patent ; 
imbricate, saccate at base ; antheridia 2-3, globose, on a very 
short pedicel. 

Hab. On moist soil and rocks on the low ground. 

Distrib. N. to Shetland, frequent ; Ireland. Fr. March- June. 

There is a peculiar glistening appearance in the common form of the living 
plant which distinguishes it. The direction of the leaves on the stem varies 
greatly. Commonly the lower leaves are almost horizontal, while the upper are 
erecto-patent and less obliquely inserted, but frequently they are all erecto- 
patent, and in the upper half of the fertile stem sometimes erecto-appressed. 
The marginal cells are subquadrate, but do not form a border. The perianth is 
hidden by the bracts when young, and is sometimes only slightly exserted when 
mature. The height to which the bracts are adnate to the perianth varies ; the 
lower is often free and the upper adnate to a third, but both may be adnate to 
about a fourth. 

E. hyalinus when typical should not cause a mistake, but wet ground forms 
of this and of Aplozia crenulata and A. sphaerocarpa may resemble one another 
considerably. The present species has generally some reddish rhizoids. 
and a few of the leaves show trigones, though smaller than in the common forms 
which will nearly always be sufficient to distinguish it from A . crenulata, while 
A. sphaerocarpa can be known by its smaller cells. 

The purple colour which E. hyalinus sometimes assumes is not confined to 
any particular form. 

Var. heteromorpha Gottsche is smaller than the type and has the perianth 
more exserted and almost free from the bracts. This variety has not yet been 
recorded from Britain. 







XXVI APLOZIA Dtim. 

Jungermannia sp. L., Sp. Pl. (1753) ? 

Jungermannia Sect. Aplozia Dum., Syll. Jung. p. 47 (1831). 

Aplozia Dum., Hep. Eur. p. 55 (1874). 

Haplozia K. Mull., Rabh. Krypt. FI. I p. 535 (1909). 

Plants medium sized or small, caespitose. Stem prostrate or 
ascending, seldom erect, with rhizoids, simple or slightly branched, 
the branches proceeding from the postical angle of the leaves ; 
often with one, rarely two, innovations from beneath the perianth. 
Leaves alternate, obliquely inserted, succubous, round , ovate or 
oblong. Under-leaves absent. Involucral bracts resembling the stem 
leaves. Perianth free or slightly concrete at the base with, the 
involucral bracts, longly exserted , usually ovate to clavate, plicate 
with a conical apex, or cylindrical and suddenly contracted into a 
tubular beak. Calyptra free. Capsule generally longly 
pedicellate, the wall of two layers of cells, the outer with nodular 
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thickenings, the inner with numerous semi-annular thickenings. 
Elat ers. bispiral. Androecia terminal or at the middle of the stem 
in dioicous species ; bracts saccate, otherwise resembling the 
leaves ; antheridia 1-3. 


Some authors retain the name Jungermannia for this genus while others 
employ it for Lophozia. The confusion is owing to Dumortier having trans- 
posed the name from one genus to the other. Schiffner pointed out that none 
•of the species which Linnaeus placed under Jungermannia would come under 
any modern acceptation of that name. He therefore gave up Jungermannia 
altogether as a generic name, and since then the tendency has been to follow 
him in this. 

Muller in Rahb. Kv. FI. has changed the name of the genus to Haplozia. 
This alteration is not allowed by Article 57 of the International Rules of 
Botanical Nomenclature. 

The entire- leaved hepatics which comprise A licularia, Eucalyx and 
Aplozia are sometimes very puzzling when sterile. Typical forms of the 
various species are usually quite easily separated, but aquatic forms, which 
may deviate greatly from the type in vegetative characters, require careful 
discrimination in several cases. The form of the leaves in the section Luridae 
of Aplozia will distinguish them from the others, the presence of underleaves 
will separate A licularia, and the colour of the rhizoids will in most cases allow 
Eucalyx to be known, but in several instances the cell structure must be relied 
on, either by itself or combined with indications of other distinguishing 
characters. 


j /".Leaves round or broader than long.... 2 

\ Leaves longer than broad 4 

[""Marginal cells of leaf, or of involucral bracts at least, about 2-3 times as 
9 J large as the next inner row and forming a distinct border of thick-walled 

[Marginal cells only slightly or not larger than the next inner row 3 


o /Cells of leaf without trigones ; dioicous 83. caespiticia 

/ Cells of leaf with trigones ; paroicous 84. sphaerocarpa 


f Leaves oblong-quadrate to oblong-ovate, cells with rather large trigones ; 

perianth cylindrical, smooth, depressed at apex 90. lanceolata 

'1 Leaves ovate-oval to cordate ; cells without or with minute trigones ; 
[ perianth usually plicate, not depressed at apex 5 


- /Leaves broadly cordate.. 8 

/Leaves oval to oblong-ovate 7 

f Plant large, to 8 cm long, perianth fusiform ; dioicous 85. cordi folia 

6 -j Plant very small, .6-1 cm long, perianth ovate to oblong-ovate ; paroicous 
[ 89. Schiffneri 


Paroicous ; perianth usually fusiform, apex narrow, acute ; flagella none 


,„J or few 88. pumila 

*1 Dioicous ; perianth pyriform or oblong-ovate, apex truncate, flagella 

[ usually numerous 8 

o /Plant small, blackish-green ; leaf-cells 21-28 ju 87. atrovirens 

/Plant larger, usually pale green ; leaf-cells 26-35 /x 86. riparia 


Subgen. Euaplozia Schiffn. 

Euaplozia Schiffn. in Engl. & Prantl I 3 p. 82 (1893). 

Perianth with a conical, pointed apex, plicate in the upper 
part. 
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Sect. Typicae Schiffn. 

Euaplozia Sect. I Typicae Scliitfn. in Engl. & Prantl I 3 p. S2 (1893). 

Subgen. Eu-Haplozia K. Mull., Rabh. Krypt. FI. I p. 538 (1909). 

Plants pale green to brown. Leaves rotund. Perianth 
somewhat laterally compressed, with a median antical keel, 4-5- 
angled above, the mouth frequently contracted into a short,, 
tubular beak. 

82. Aplozia crenulata (Sm.) Dum. 

Jungermannia crenulata Sm., Eng. Bot. pi. 1463 (1805). 

Nardia crenulata Lindb., Bot. Notis. p. 167 (1872). 

Aplozia crenulata Dum., Hep. Eur. p. 57 (1874). 

Dioicous. In brown- 
ish red , or more rarely 
green, thin and compact 
patches. Stems to 12 
mm long, prostrate and 
with ascending apex, 
flexuous, usually brown, 
on the ventral side, some- 
times with a few small- 
leaved innovations ; 
rhizoids numerous, 
colourless or brownish- 
yellow. Leaves thick, 
closely imbricate, 
especially above, 
obliquely inserted, sub- 
erect to erect and slightly secund, increasing in size towards the 
perianth, orbicular ; cells 27-34 /x, rounded-polygonal, walls 
slightly and equally thickened , seldom with small trigones, the 
marginal row of cells about 2-3 times as large as the next row , quadrate 
with thick walls, forming a distinct border ; cuticle finely hyaline- 
punctate. Involucral bracts larger than the leaves, erect and 
almost appressed to the perianth, frequently adnate to it on one 
side and to the occasionally occurring suborbicular or lingulate 
bracteole. Perianth exserted about J beyond the bracts, generally 
tinged with red , ovate or narrowly oblong, 4- or occasionally 
5-plicate, the folds prominent , smooth or sometimes slightly 
crenulate, and extending almost from the base , the apex of perianth 
rarely forming a short tube, the mouth crenulate. Capsule oval- 
rotund. Spores 13-16 /x, pale reddish-brown, finely granulate. 
Elaters 7 /x thick, dark reddish-brown. Male plant more slender, 
bracts in 3-8 pairs at the middle or apex of the stem, imbricate, 
ventricose, antheridia 1-2. 




Fertile stem. 2. Leaf. 3. Cells. 
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var. gracillima (Sm.) Heeg. Die Leb. Niederoster. p. 81 (1893). 

Jungermannia gmcillima Sm., Eng. Bot. nr. 2238 (1805). 

J ungermannia crenulata ft gracillima Hook., Brit. Jung. pi. 37 (1813). 
Nardia gracillima Lindb., Hep. in Hib. lect. p. 530 (1875). 

Nardia crenulata var. gracillima Lindb., Muse. Scand. p. 8 (1879). 



1. Fertile stem. 2. Stem with innovations 
3. Cells. 4. Leaf. 


Smaller than the type, 
green or reddish, with 
numerous innovations 
having small and distant 
leaves , the marginal row 
of cells thin-walled , not 
or hardly larger than the 
internal cells and not 
forming a border or oc- 
casionally an indistinct 
one in some leaves, but 
with the border usually 
distinct in the involucral 
bracts ; angles of peri- 
anth smooth or nearly so, 
calyptra rose-coloured. 


forma tuberculata Schiffn., Krit. Bern, in Lotos no. 8 p. 13 (1901). 
Jungermannia crenulata var. gracillima Pears., Hep. Brit. Isles p. 302 (1901). 

Resembling var. gracillima but with the angles of the perianth 
distinctly and highly tuberculate. 


var. cristulata (Dum.) Massal, Rep. Ep. I tab p. 20 (1896). 

Aplozia cristulata Dum., Hep. Eur. p. 57 (1874). 

As in the type and with the marginal row of cells large and 
distinct ; angles of perianth distinctly and highly tuberculate. 

var. inundata (Schiffn.) Macv. 

Nardia crenulata var. inundata Schiffn., Verh. der k. k. Zool. bot. Ges. in 
Wien p. 417 (1904). Husnot Hep. Galliae exs. nr. 182 B. 

Sterile. In extensive thin, flat, yellowish-green patches. 
frequently submerged. Stem to 5 cm long, thin, leaves distant 
or occasionally subimbricate, spreading, broader than long, cells 
generally smaller than in the type, the marginal cells rarely larger 
than the internal cells and never forming a distinct border except 
near the rarely present perianth. 

Hab. Moist soil on banks, footpaths and roadsides. Var. inundata in 
shallow sandstone depressions. 

Distrib. N. to Shetland, frequent ; Ireland. Fr. March- June. 



XXVI. APLOZIA 


143 


A. crenulata and its varieties can be generally distinguished from all our 
other round leaved species by the cell- walls of leaf being equally thickened ; 
seldom are trigones developed and they are very small when present. The 
distinct border of cells in the type may also occur in the leaves near the 
perianth in the var. gvacillima ; the cells comprising this row are about two to 
three times as large as the next inner row and give a well-marked character. 
Small-leaved innovations are scarce or absent in the typical plant, but are 
numerous in the var. gvacillima ; the small leaves are frequently nearly 
transverse and concave, and are sometimes oblong, especially on the younger 
parts of the innovation. Intermediate forms are to be found, and all the 
distinctive characters are subject to variation; yet the variety occurs in- 
dependently of the type and in some localities is the only form which is found ; 
it is also nearly always confined to the low ground, while the type ascends for a 
short distance up the hills. This variety is one of our smallest plants. The 
f. tuberculata is frequent, but the var. cvistulata is uncommon in Britain. 
The var. inundata is unlike the type, but the absence of underleaves and of 
trigones should enable it to be recognised. 

Alicularia scalaris has some resemblance to the present plant in habit 
and colour, but it has underleaves and a distinct cell structure, as well as 
highly adnate bracts. Eucalyx hyalinus has generally reddish rhizoids, and 
the leaf-cells have distinct trigones. 


83. Aplozia caespiticia (Lindenb.) Dum. 

Jungermannia caespiticia Lindenb., Hep. Eur. p. 67 (1829). 

Aplozia caespiticia Dum., Hep. Eur. p. 61 (1874). 

Solenostoma caespiticia Steph., Spec. Hep. II p. 57 (1901). 


,7 ~ Dioicous. Small and 

' f \ tender. In small dense 

^ /i|) \ j patches or less common- 

07 YV ly gregarious, p.ale green 

^ b. to pale yellow-green in 

. f/vW ji * f colour . Stems 3 -4 .5 mm 

\ |j long, usually simple but 

\ j| ] frequently innovating 

” T . J' ;/ from below the perianth, 
prostrate below, ascend- 
r&'v' '( ^ " 4 a ing to erect above ; rhiz- 

^ • oids long and colourless, 

numerous to apex of 
1. stem with leaves. 2. Leaf. 3. Cells. stem. Leaves obliquely 
4. Gemmae. inserted, imbricate, 

erecto - appressed and 
slightly concave in the 
fertile plant, rotund to subreniform, apex sometimes emarginate, 
the antical margin slightly decurrent ; cells at middle of leaf 
32-42 /x- in diam., polygonal, the walls very thin , trigones absent, 
marginal row of cells quadrate with somewhat thickened walls, 
and forming a more or less distinct border ; cuticle smooth. Under- 
leaves absent. Involucral bracts larger than the leaves, embracing 
the perianth, the margin frequently sinuate ; bracteole ovate to 
lanceolate, or absent. Perianth large, exserted half beyond the 


egf 4 


I n 

x- J ' I 

: „ i 


1. Stem with leaves. 2. Leaf. 

4. Gemmae. 
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bracts, oblong-ovate, obtusely 2-5-plicate in the upper part , 
contracted into a small and shortly tubular, crenulate mouth. 
Capsule spherical, reddish-purple, pedicel short. Spores 12-16 p, 
pale red, nearly smooth ; elaters bispiral, reddish-purple. Male 
bracts in several pairs, transversely inserted, erecto-patent, 
rather smaller and more concave than the leaves, the antical 
margin frequently with a broad tooth ; antheridia usually single, 
globose, pedicel very short. Gemmae roundish -quadrate, more 
rarely 3-angled, 1 -celled, very numerous in a large conspicuous , 
brownish-green , globular mass, closely invested with leaves, at the 
apex of the swollen stem from which they arise endogenously. 

Hab. Moist clayey or loamy soil at the side of ditches, heathy places, etc. 

Distrib. From Yorkshire southd., rare. Fr. April-June. 

The pale yellowish-green colour and the large and very thin-walled leaf 
cells distinguish this small species from any likely to be confused with it. It 
more resembles A. cvenulata than any other, but that species has thickened cell- 
walls, the marginal row much so and forming a distinct border ; its var. 
gracillima has many small-leaved innovations ; in both the type and variety 
the cuticle is minutely striate-verruculose and the perianth is sharply quad- 
rangular almost to the base. A. sphaevocarpa is paroicous and the leaf-cells 
have distinct trigones ; it is also a larger plant and frequently brownish. 

When gemmae are present, the plant cannot be mistaken, as the large, 
globular heads closely invested with leaves are distinctive. Herr Buch has 
investigated the gemmae formation of this species and finds that they arise 
endogenously from the swollen apex of the stem. 


84. Aplozia sphaerocarpa (Hook.) Dum. 

Jungermannia sphaerocarpa Hook., Brit. Jung. pi. 74 (1815). 
Jungermannia scalariformis Nees, Eur. Leb. II p. 463 (1836). 

Aplozia sphaerocarpa Dum., Hep. Eur, p. 61 (1874). 



1. Fertile stem. 2. Sterile stem with 
leaves. 3. Leaf, 4. Cells. 


Paroicous. In pale 
green or brown compact 
tufts. Stems 1-3 cm 
long, erect or ascending , 
simple, frequently with 
small leaved innova- 
tions ; rhizoids numer- 
ous, to near apex of stem, 
long, colourless or some- 
times violet near the 
ends. Leaves soft, dis- 
tant or approximate, 
obliquely inserted below, 
nearly transverse above, 
semi - ample xicaul, con- 
cave, orbicular or some- 


times refuse at apex, the antical margin decurrent ; erecto-patent 
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in the fertile plant, in the sterile plant squarrose patulose ; cells 
25-35 [jl , smaller towards the margin, 4-6-angled, the walls thin, 
trigones usually small but distinct ; marginal row of cells quadrate, 
not or hardly larger than the next row , frequently hyaline-brown, 
forming a somewhat distinct border ; cuticle smooth. Subinvolu- 
cral bracts in few pairs, hardly larger than the leaves, slightly 
saccate ; antheridia 2-3, pedicel short. Involucral bracts 
broader, erecto-patent. Perianth ohovate or clavate , |-§ exserted, 
3-6 but mostly 4 -angled above, smooth below , the apex shortly 
tubular, mouth crenulate. Capsule spherical, longly pedicellate. 
Spores 16-18 /x, occasionally to 20 fi, reddish- brown, finely papil- 
late. Elaters 8-10 /x thick, reddish brown. 


var. nana K. Mull. Krypt. FI. 1 p. 548 (1909). 


Jungermannia nana .Nees, Eur. Leb. Ip. 317 (1833). 

Aplozia nana Breidl., Die Leb. Steiermark. p. 304 (1894). 

Jungermannia sphaerocavpa var. lurida Pears., Hep. Brit. Isles p. 298 (1901)., 


Small. In small compact tufts on moist soil, dark reddish- 
brown or blackish-brown, seldom dark reddish-green in colour. 
Stems 1-2 cm high, erect, frequently in great part buried in the 
soil ; rhizoids usually numerous, especially on the fertile stems. 
Leaves on the fertile stems erecto-appressed, commonly broader 
than in the type ; on the sterile stems patent or erecto-appressed ; 
cells thin-walled and with small trigones. Involucral bracts 
broad, appressed. Perianth sharply 4-angled, with a distinct 
apiculus. 


Hab. Sides of streams and among wet rocks, chiefly subalpine. Var. 
nana in the alpine region, ascending to 3000 ft. alt. 


Distrib. From Derby and Wales to Caithness, uncommon ; Ireland. 
Var. nana, Wales, Yorkshire and Highlands of Scotland, rare ; Ireland ? 
Fr. April- July. 


Sterile plants have sometimes much the appearance of aquatic forms of 
Eucalyx obovatus in which the rhizoids are in part colourless, but even in 
extreme forms of the latter the violet colour is more in evidence than in the 
present plant, and it has rather numerous leafless flagella ; also in A. 
sphaerocavpa the leaves are more nearly rotund, there are distinct trigones and 
the cuticle is smooth except in the basal cells. It is a larger plant than A. 
crenulata and has distinct trigones ; also the marginal row, though frequently 
distinct, is not composed of cells which are two or three times as large as the 
next inner row ; the perianth is of a different shape, more exserted, and the 
inflorescence is paroicous. 

The remains of the antheridia can generally be found in this species in the 
axils of the bracts below r the perianth, but the antheridia will only as a rule be 
found in the younger state of the inflorescence situated on a branch. 

The var. nana varies considerably in size. When it occurs on the summits 
of our hills it is a small, very dark coloured plant, with the stems mostly buried 




I 
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in the soil. There is some doubt whether Dumortier’s Aplozia lurida refers to 
this variety or to A. scalariformis , or includes both. 

H aplozia Breidleri K. Mull, is allied to the var. nana, but has larger leaf- 
cells, 35-48 fx at the middle of the leaf, valves of capsule yellowish-brown by 
transmitted light instead of reddish-brown, and with spores rather larger and 
yellowish-brown '. 

Jung. Goulardi Husnot hardly differs from the type. It is a rather small 
form with the mouth of perianth most frequently 3-lobed. 


Sect. Luridae Spruce 

Jungermannia Sect. Luridae Spruce, Hep. Amaz. et And. p. 509 (1885). 
Euaplozia Sect. II Luridae Schiffn. in Engl, and Prantl I 3 p. 82 (1893). 
Subgen. Luridae K. Mull., Rabh. Krypt. FI I p. 539 (1909). 

Plants olive-green. Leaves ovate to oblong-cordate^ Peri- 
anth frontally compressed with a median antical furrow in place 
of a keel, plicate above, the apex usually conical. 


85. Aplozia cordifolia (Hook.) Dum. 

Jungermannia cordifolia Hook., Rrit. Jung, pi, 32 (1812). 

Aplozia cordifolia Dum., Hep. Eur. p. 59 (1874). 


Dioicous. In large, 
spongy purple-black , or 
more rarely olive-green 
tufts. Stems to 8 cm 
long or more, erect or 
sub-erect , flexuose, sim- 
ple or branched, fre- 
quently with stolons at 
base ; rhizoids colourless 
or brown, scarce, almost 
absent above. Leaves 
flaccid, distant below, 
subimbricate or approxi- 
mate above, cordate- 
ovate, embracing the stem 
with a narrow, nearly 
1. sterile stem. 2. Perianth. 3. Leaf. transverse attachment, 

4 * Cells - concave, erecto -patent, 

very slightly decurrent antically ; cells 28-36 p, smaller and sub- 
quadrate towards the margin, 4-6-angled, walls thin, firm, usually 
reddish-brown, trigones none ; cuticle finely striate-verruculose or 
sometimes nearly smooth. Involucral bracts erecto-patent. 
Perianth extending -J-4 beyond the bracts, fusiform, slightly 
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plicate at the apex, otherwise smooth , the cells elongated, reddish, 
mouth crenulate. Capsule oblong-oval, purple-black. Spores 
19-24 p, yellow-brown, finely granulate. Elaters 100-140 /x 
long, reddish-brown, laxly bispiral, slightly attenuate at one end. 
Male plant smaller, bracts in 10-12 pairs, imbricate, erect , concave, 
saccate at base ; antheridia generally solitary, oval-globose, 
pedicel short. 

Hab. Springs, rocks in streams, and in marshy ground, subalpine and 
alpine, ascending to 3600 ft. alt. 

Distrib. Wales to Sutherland, uncommon ; Ireland. Fr. June- July. 

Can only be confused with large sterile forms of A. riparia. The flaccid 
leaves, cordate at base but with a narrow attachment, embracing the common- 
ly almost naked stem, are sufficient in most cases to distinguish the present 
plant ; in addition, as pointed out by Evans, the cell-walls are usually dark 
coloured, trigones are absent and the cuticle is generally striate-verruculose, 
while in A . riparia the walls are colourless, small trigones can usually be seen 
and the cuticle is smooth. The common form oiA . cor difolia is very flaccid, so 
much so that the leaves recover their shape with difficulty after being dried. 
The fusiform, nearly smooth perianth is unlike that of A. riparia and bears no 
resemblance to that of any of the preceding species ; it is frequently found to be 
broken off about the middle. Although this species is often sterile, fruit occurs 
in abundance on our higher hills in places where the plant forms large spongy 
masses, especially in springs. 


86. Aplozia riparia (Tayl.) Dum. 

Jungermannia riparia Tayl., Ann. and Mag. Nat. Hist. p. 88 (1843). 
Jungermannia tristis Nees, Eur. Leb. II p. 461 (1836). 

Aplozia riparia Dum., Hep. Eur. p. 63 (1874). 


X; . , .. s Dioicous. In yellowish- 

si { \ \ " ^ green or olive-green pat- 

^ \ ' , ches. Stems 1-2 cm 

. J long, prostrate with as- 

‘ _ "JfZ-- \Y "4 ^ cending apex or suberect, 

simple or s fight ly 
j 2, branched, with innova- 

| J f J tions from below the 9 

j . " h > y-{ "T | inflorescence, stolons usu- 

i \ * \ a tty several ; rhizoids 

4 k , L i-„i long, brown or colour- 

* 3 j 1 ' less, to apex of stem. 

^ ‘ 1 Lower leaves approxi- 
mate, oblique and flat ; 
1. sterile stem. 2. Perianth. more imbricate and more 

3, 4. Leaves. 5. Cells. transverse, concave and 

half embracing the stem 
above in the fertile plant, horizontal or patent, broadly ovate or 
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oblong with a broad base. Cells 26-35 n, 5-6-angled, mostly 
oblong, rather smaller and subquadrate near the margin, walls 
colourless , thin, very slightly thickened at the angles, the trigones 
being minute or occasionally absent ; cuticle usually smooth. In- 
volucral bracts erect o-patent, the upper half patent or squarrose. 
Perianth clavate or pyriform , extending l- § beyond the bracts, the 
upper third strongly 5-6 plicate, cells not elongated, colourless, 
mouth truncate and lobed, finely denticulate. Capsule broadly 
oval. Spores 14-18 /x, pale reddish-brown, finely granulate. 
Elaters reddish-brown. $ bracts in several pairs, hardly imbricate 
erecto -patent, saccate at base ; antheridia generally solitary, 
oval-globose, pedicel short. 


var. rivularis Bern., Cat. Hep. Suisse p. 59 (1888); K. Mull., 
Krypt., FI. I p. 561 (1909). 

Aquatic , resembling in appearance Chiloscyphus polyanthus 
var. rivularis . Larger than the type, in dark green tufts ; leaves 
broad , widely spreading, nearly flat ; perianth ovate-prismatic , 
deeply 5-plica te, cne fold being dorsal, two being ventral, and one 
on each side. 

Hab. Among wet rocks, chiefly subalpine, ascending to 3200 ft. alt. 
Var. rivularis , submerged in streams. 

Distrib. N. to Shetland, frequent ; Ireland. Var. rivularis, widely 
distributed but rare. Fr. March-Aug. 

Is very variable but is generally of a characteristic dirty green colour. 
Inflorescence is nearly always present, perianths are common, and even in small 
depauperate forms, male bracts are very frequently to be found. The common 
presence of perianths makes the plant generally to be recognised without 
difficulty, as no other entire-leaved species has them at all of the same shape 
except A. atrovirens ; they vary from being pyriform, to oblong-ovate, but are 
always plicate at the upper part. Dark-coloured sterile forms may be known, 
from Eucalyx obovatus by the colourless rhizoids, the minute trigones, smooth 
cuticle and generally by the shape of the leaf. 

The var. rivularis is the' largest form of the species ; it is submerged on 
stones and rocks in streams and is nearly always sterile, but perianths are 
present if the plant rises above the surface. A smaller plant than this but 
larger than the type is f. potamophila Bern., Cat. Hep. Suisse p. 58, with the 
leaves frequently erecto-patent and concave, the perianth oblong, narrowed at 
the base and apex and 5-plicate in the upper part, the folds being as in the var. 
rivularis ; it is found at the side of streams and among wet rocks, and passes 
into the type, as it probably also does on the other side into the var. rivularis. 
These larger forms are sometimes confused with A. cordi folia, the distinctions 
being given under that species. 

A. riparia is apparently a more common plant in Britain than on the 
Continent and is less calcicolous. 
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87. Aplozia atrovirens (Schieich.) Dum. 

J unger maunia atrovirens Schieich. in Herb. 

Jungermannia pumila var. notha Gottsche in Gott. and Rabfi., Hep. Eur- 
c Exs. Nos. 396-398 (1867). 

Aplozia atrovirens Dum., Hep. Eur. p. 63 (1874). 

Aplozia atrovirens a. Schleicheri Bern., Cat. Hep. Suisse p. 60 (1888). 


> 3. 


N/ l. 


Mjm 


1. Sterile stem. 2. Perianth (var. 
sphaevocarpoidea). 3. Leaves. 3. Cells. 


" ” " ' xio. Dioicous. Minute; in 

K * <o /i\ /"\ ' /"\ depressed olive - green 

s j I ! I W C-v patches. Stems 3- 6 mm 

/) A 3. long, slightly branched, 

iJw-K W// wf H innovating from below 
jy * 240 ^ the $ inflorescence, ‘ as- 

v M\\ WHi cending or suberect from 

X ' '■ *][ Li* f jH a creeping base, stolons 

JU/ j JUU usually several ; rhizoids 

y brownish, numerous to 

’ '"W 1 - ^ 4 .^ '' near apex of stem. 

Leaves .35-.S6 mm long, 

l. sterile stem. 2. Perianth (var. imbricate, spreading and 

sphaevocarpoidea). 3. Leaves. 3. Cells. oblique below, ereclo- 

patent , almost transverse 
•and half embracing the stem above, concave , ovate or oval. Cells 
21-28 /x, smaller towards the margin, 5-6-angled, the marginal 
row quadrate, walls slightly thickened, trigones generally distinct ; 
cuticle striate-verruculose . Involucral bracts half embracing the 
perianth, erect or the upper half spreading. Perianth ovate to 
oblong-ovate , smooth below, slightly 5-plicate above, the mouth 
truncate , shortly lobed and finely denticulate ; the cuticle striate- 
verruculose, trigones distinct. Capsule oblong-oval, purple- 
brown. Spores 14—17 ji, reddish-brown, finely granulate. Elaters 
short, sometimes furcate, shortly attenuate, reddish-brown. 
$ bracts in several pairs, imbricate, erect with the apex patulous, 
saccate, concave to apex ; antheridia 1 - 2 . 

var. sphaerocarpoidea (De Not.) Massal., Ann. Inst. Bot. di Roma 
viii p. 8 reprint (1888). 

Jungermannia sphaevocarpoidea De Not., Mem. Acc. Tor. ser. 2 Vol. 18 p. 493 
(1859). 

Jungermannia riparia var. minor Carr, et Pears., Hep. Brit. Exs. nrs. 168 
and 169 (fide Massalongo). 

Aplozia atrovirens var. riparioides Bern., Cat. Hep. Suisse p. 60 (1888). 

Larger than the type, leaves to 1 mm long, generally more 
patent and more convex, involucral bracts patent except near the 
base, perianth longer , sometimes broadest above the middle, 
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deeply 5-plicate, the plicae extending further down, the mouth 
more distinctly lobed, the pedicel of capsule shorter and exserted 
for about 2 mm onfy. 

Hab. Moist or wet soil among rocks, ascending to 3200 ft. alt. 

Distrib. Hereford to Shetland, rare. hr. Mar.— June. 


All the British specimens which I have seen belong to the var. sphaero - 
carpoidea, It resembles A. pumila in appearance, but as that species always 
has perianths, so far as I have seen, plants without inflorescence might almost 
with safety, though somewhat unsatisfactorily, be referred to the present plant. 
A character which is of assistance is the presence of stolons ; these are generally 
to be found in A. atrovirens while they are rare in A. pumila. It is seldom 
that the dioicous inflorescence cannot be made out in the former, and this will 
distinguish it at once from the other ; the perianths are also of quite different 
shape. It is more difficult to distinguish it from small forms of A.nparia , 
though it is seldom that the latter is small enough to cause confusion , A. 
atrovirens is olive-green, leaves more oval, cells smaller, perianth more ovate 
and truncate, and the bracts more concave ; the smaller leaf-cells is the most 
generally useful character. Bernet and K. Muller considei that they cannot 
always be distinguished from one another. I am doubtful if this view is- 
correct, but on the other hand I have not been able to discover the limits, if 
any, between them. 


88. Aplozia pumila (With.) Dam. 

Jungermannia pumila With., Arr. .Brit. PI. p. 866 (1776). 
Jungermannia Zeyheri Huben., Hep. Germ. p. 89 (1834). 

Aplozia pumila Dum., Hep. Eur. p. 59 (1874). 


Paroicous. Small ; in 
depressed olive-green to- 
nearly black patches. 
Stems 5-10 mm long, 
simple or branched, fre- 
quently with innovations 
from below the $ inflor- 
escence, ascending or 
suberect from a creeping 
base, stolons none or 
few ; rhizoids brownish 
or colourless, numerous 
to near apex of the stem. 
Leaves distant, oblique, 
nearly horizontal, oval 
below ; approximate or 
sub imbricate, more 

transverse, ovate-oval above. Cells 23-30 /a, sometimes io 35 
5-6-angled, rather smaller and subquadrate towards the margin, 
walls thin, trigones small and distinct or absent ; cuticle striate- 
verruculose. Snbinvoliicral bracts 2-3 pairs , larger than the leaves* 



1. Fertile stem. 
3. Leaves. 


2. Sterile stem. 
4. Cells. 
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erect with the upper part patent to squarrose, nearly transversely 
inseited, embracing the stem, ovate, concave, saccate at base / 
involucral bracts similar, embracing the lower third of the perianth ; 
antheridia generally solitary, oval-globose, pedicel very short. 
Perianth fusiform, nearly smooth, slightly plicate only near the 
acute apex, the mouth crenulate with lengthened cells ; the cuticle 
striate- verruculose, trigones distinct. Capsule oval, dark brown, 
pedicel short. Spores 16-20 fx, brownish-yellow, finely granulate. 
Elaters slightly attenuate, reddish-brown. 


var. rivularis Schiffn., Lotos no. 7 p. 326 (1900). 

Aplozia rivularis Schiffn., Krit. Bemerk. in Lotos p. 2 (1911). 

Subaquatic or aquatic ; larger than the type, resembling in size 
small forms of A. riparia ; stems to nearly 2 cm long, frequently 
with stolons, leaf-cells rather larger, perianth considerably larger and 
cylindrical-clavate , more distinctly plicate towards the apex. 

Hab. Moist gravelly soil and wet rocks, ascending to 2000 ft. alt. 

Distrib. N. to Orkney, uncommon ; Ireland. Var. rivularis, rare, 
ascending to ca. 3000 ft. alt. Fr. May-Oct. 

As the smooth, fusiform perianths are always present, this small species is 
usually easily identified ; also the bracts below the perianth are saccate for a 
considerable time after the antheridia have disappeared, thus giving evidence 
of its being paroicous. As with other paroicous species, it is frequently 
necessary to dissect the young branches in order to find both male and female 
inflorescence. 

The var. rivularis may be a distinct species, as Schiffner has recently pre- 
ferred to consider it, and this seems to be the view of Pearson in Journ . Bot. 
p. 349, 1911; but I am inclined to regard it as a subaquatic and aquatic form of 
A. pumila. This species varies considerably in size and habit and in the shape 
and size of the perianth. When it grows in moist soil it is a small plant with 
small and slender perianths, but it becomes larger and has larger perianths when 
on wet rocks. I do not find the much larger leaf-cells of the variety, which 
Schiffner gives as one of the principal distinguishing characters, to be a 
constant difference, nor the more spreading involucral bracts. Schiffner gives 
in addition the capsule of the variety to be rather larger, with the cells of the 
wall narrower and the spores smaller, the latter being about 16 fx instead of 
about 21 [i in A. pumila; but the size of the spores varies somewhat in 
A. pumila and averages less than 21 ja in the specimens which I have examined. 

The shape of the perianth, as well as the paroicous inflorescence, will 
readily separate the var. rivularis from A. riparia, as the perianths of the 
former are by no means always cylindrical-clavate, but are frequently in- 
distinguishable in form from what may be seen in the typical plant. 


8 9 . Aplozia Schiffneri Loitlesb. 



Aplozia Schiffneri Loitlesb., Verh. der k. k. Zool. bot. Ges.. in Wien p. 482; 
(1905) ; Schiffn., Hedwigia. p. 184 (1909). 
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Haplozia Schiff fieri K. Mull., Krypt. FI. X p. 570 (1909). 

Pavoicous. Small. 
In small, compact, de- 
pressed, dark green 
patches. Stems 6-10 
mm long, prostrate with 
the apex ascending, 
simple or nearly so, but 
frequently with innova- 
tions ; rhizoids long, 
colourless, numerous to 
near apex of stem. 
Leaves on the fertile 
stems small, ovate and 
patent below, in the 
upper part larger, im- 
bricate, erecto-patent 
and concave, broadly 
cordate , antically secund. 
Cells 1 6-2 1 ijl , 5-6- 
angled, the walls thin, trigones minute ; cuticle finely striate- 
verruculose or sometimes smooth. Subin volucral bracts in 3 4 
pairs, imbricate, embracing the stem, very concave, slightly 
saccate at base, erecto-patent or erect, resembling the leaves in 
shape but larger ; involucral bracts somewhat embracing the 
perianth but with the upper third frequently patent. Perianth 
exserted for half its length, or further, beyond the bracts, . ovate 
to oblong-ovate , becoming cylindrical-cl avate, broadest slightly 
above the middle, rounded at the apex, suddenly contracted at the 
mouth, somewhat frontally compressed, the upper third plicate, 
the mouth crenulate to crenulate-dentate with projecting cells. 
Capsule almost spheiical, dark brown, the pedicel 3-5 min long. 
Spores 15-18 p, yellowish-brown, finely granulate. Platers 
to 100 p long, 7-8 p thick, reddish-brown, bispiral. 

Hab. Moist soil and rocks in the alpine region. 

Distrib. Glenbeg, Glenshee, Perthshire, 1879 (Dr. John Fergusson), 
1912 (W. E. Nicholson) ; Craig Chailleach, Killin (H. H. Knight). 

This small paroicous species is readily distinguished from A. puniila by the 
shape of the perianth, the upper part not being gradually contracted into a 
beak. The leaves are also much broader, being cordate at base on the fertile 
stems and with the cells smaller ; they are ovate to oval on the sterile stems. 
The cells of the inner layer of the capsule wall are also smaller, being only about 

half as broad as in A. pumila. . „ . 

A. sphaerocarpa var. nana has a very different perianth as well as dittereni 
shaped leaves, etc. A. atrovirens is dioicous and has larger leaf-cells. 

A. S chi ff neri is at present only known otherwise from a few localities m 
Austria and Switzerland, but it will most probably be found to be widely- 
distributed. Schiffner has confirmed the identification of the Scottish plant. 



1. Fertile stem. 2. Mouth of perianth. 
3. Perigonial bract. 4. Leaf from fertile 
stem. 5. Leaf from sterile stem. 6. Cells. 
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Subgen. Liochlaena (Nees) Schiffn. 


Liochlaena 

Liochlaena 


Gen. Nees, G. L. N. Syn. Hep. p. 150 (1844). 
Schiffn. in Engl, and Prantl I 3 p. 82 (1893). 


Leaves oblong-oval to oblong-rectangular. Perianth 
cylindrical, without angles, not plicate, the apex depressed and 
with the mouth suddenly contracted into a short tubular beak. 


90. Aplozia lanceolata (Schrad.) Dum. 

Jimgennannia lanceolata Schrad., Samml. Lief. 2 p. 4 (1797). 

Liochlaena lanceolata Nees, Syn. Hep. p. 150 (1844). 

Aplozia lanceolata Dum., Hep. Eur. p. 59 (1874). 

Paro icons, rarely 
monoicous. In extended 
flat bright pale-green to 
brown patches. Stems 
to 3 cm long, thick, 
prostrate , irregularly 
branched, rhizoids 
brownish, numerous to 
apex of stem. Leaves 
imbricate, obliquely in- 
serted, the antical mar- 
gin decurrent , oblong-oval 
to oblong-rectangular , con- 
vex with the upper third 
reflexed, patent to 
horizontal. Cells 35-44 
/. c, rounded - polygonal, 
oblong and lengthened at base, thin-walled, trigones rather large, 
distinct, chlorophyll granules numerous, cuticle coarsely verru- 
cose. Subinvolucral bracts 2-3 pairs, nearly transverse, saccate at 
base* resembling and hardly larger than the leaves ; involucral 
bracts similar, rather larger, erect at base, squarrose patulous 
above ; antheridia 1-3, nearly globose, pedicel short. Perianth 
cylindrical-clavate , incurved, smooth , apex truncate and depressed , 
the mouth small, tubular, crenulate. Capsule oval, pedicel long. 
Spores 10-13 /*, tetrahedral, yellowish-brown, nearly smooth. 
Elaters reddish-brown. Gemmae rare, whitish-green, round or 
ellipsoid, 2-celled, on the margin of thin, erecto-appressed, 
deformed leaves having elongated, thin-walled cells, on shoots, 
2-5 mm long at the apex of stems which also bear some large 
underleaves. 

Hab. Wet rocks and on moist soil in shady places. 

Distrib. From Westmoreland southward ; very rare. Fr. March- 
April. 

K 



1. Fertile stem. 2. Leaf. 3. Cells. 
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When perianths are present this species cannot be mistaken. The oblong- 
rectangular or oblong-oval leaves should allow sterile plants to be distinguished 
from any other member of the genus. It is more like Pedmophyllum inter- 
ruptum but that species has always some underleaves to be seen leaves fre- 
quently emarginate, antical margin very slightly decurrent, cell structure 
different, rhizoids fewer, etc. 

The gemmiferous form, which JR.. Barnes has found in \orkshire, is the 
var. prolifer a Breidler (Die Lebermoose Steiermarks p. 56). The gemmae are 
to be seen on the apex of the stem as well as on the leaves. 


XXVII. J AMESONIELLA (Spruce) Schiffn. 


Jungermannia Subgen. J amesoniellct Spruce, Journ. Bot. p. 26 29 (1876). 
Jamesoniella Schiffn. in Engl, and Prantl, Die Nat. Pflanzenf. I 3 p. 82 (1893). 


Plants rather large to large, often reddish-yellow or purple. 
Stems usually ascending or erect with the. apex incurved, often 
rigid with innovations from below the $ inflorescence. Leaves 
alternate, succubous, obliquely inserted and almost semi - 
amplexicaul, erecto-connivent in the upper part of the stem , entire 
ovate to subrotund ; cell-walls with often greatly thickened 
angles. Underleaves absent or minute, except m the involucre. 
Inflorescence dioicous. Bracts slightly larger than .the leaves, 
more or less laciniale ; hracieole large, laciniate. Perianth when 
fertile lonely exserted, oblong-ovate, deeply 6-10-phcate m the 
upper part, somewhat contracted at the wide mouth. Male 
bracts terminal, ventricose, with an inflated antical lobule. 


The position of our three species which are at present placed in this geniis 
is somewhat doubtful. Spruce had already remarked in his Hep. Amaz. etAnd 
p 507 “Whether the British Jung. Carringtom Balf. be really a congener of 
Jamesoniella colorata (the typical species) is doubtful, and will probably remain 
so until fertile plants of the former be found. Only the male plant is, so far, 
known J autumnalis and J. Schraderi, which Stepham placed m this genus, 
though as a single species, also differ in some degree from the characteristic 
members of this exotic genus. They are separated from Aplozta by having 
underleaves and a bracteole, the latter being large, m the mvolucral bracts not 
being similar to the stem leaves, but being more or less lacmiate or lobed, and m 
the mouth of the perianth being ciliate or dentate. 


r stem 5-9 cm long erect, leaves rotund-reniform, cells 18-34 /x, trigones 

, large and subnodulose Camngtoni 

1 "i stem 1-5 cm long, prostrate, or decumbent, leaves oblong or rotund, cells 

^ 26-34 /x, trigones small 2 

r Usually in dark green patches on rocks and stones or on wood ; mouth of 

2) perianth longly ciliate •■•••••••■■: 91 • 

\ Creeping over Sphagnum; mouth of perianth dentate 92. Schraden 


91. Jamesoniella autumnalis (D.C.) Steph. 


autumnalis D. C., FI. Franc. Supp. p. 202 (1815) ; Pears., 
"Hep. Brit. Isles p. 303 pi. 129 (1901). 
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Junvermannia subapicalis Nees, Eur. Leb. I p. 310 (1833) ; Limpr., Krypt. 
'FI. Schles. p. 265 (1876). 

Jamesoniella autumnalis Steph., Spec. Hep. II p. 92 (1901). 




Wf 

\ \h r - 
■'T' f 

i. 


1. Fertile stem. 2. Mouth of perianth. 
3. Bract and bracteole. 4. Leaves. 

5. Cells. 6. Underleaf. 


f~ ~ — — — “| Dioicous. In dark 

i -\ r ~( S I green or yellow-green flat 

! /’ ' i 1 j patches, with frequently 

| xi2 f | i r ! a. rufescent. tinge on the 

j I j 2.. jX upper parts. Stems 1-3 

! yl Arf\ 3.3S cm long, prostrate with 

\ fk 4 if j K / ascending apex, flexuous 

q '"w W/.X ) \ iff \ or arcuate, simple or 

| f) ' ^ branched, branches pre- 

I \ - ceding from the postical 

j f‘"-vrV //X angle of the leaves, re- 

I f\ \ /l/ j t peatedly innovant from 

\>VJX below the 9 inflor- 
! \MX_-X <• p' escence ; rhizoids colour- 

f f. r \ : .b^4 less, somewhat numerous 
\ ]_ 0 ,iK; ( ^ ; to near apex of stem. 

i — — — — ^ Leaves horizontal or 

sometimes slightly se- 

1. Fertile stem. 2. Mouth of perianth. cund antkail and 

3. Bract and bracteole. 4. Leaves. oblong-oval in the lower 

5. Cells. 6. Underleaf. p art 0 f stem, erecto- 

oppressed and rotund-oval above, imbricate, convex , entire or 
frequently refuse, decurrent antically ; cells 26-34 p, rounded- 
polygonal, walls thin, trigones rather small but distinct ; marginal 
row small, oblong-quadrate, walls thicker ; chlorophyll granules 
numerous ; cuticle almost smooth. Underleaves subulate, erecto- 
patent, present only in the younger parts, frequently obsolete. 
Involucral bracts erect with the apex squarrose, oblong to rotund- 
oblong, the apex entire, retuse or emarginate, generally with 
a laciniate tooth on one or both sides near the base ; bracteole large , 
lacimate, frequently adnate to the inner bract. Fertile perianth 
longly exserted, almost cylindrical but slightly clavate, smooth 
below, 4-5-plicat.e near the slightly contracted apex ; mouth longly 
and unequally ciliate ; sterile perianth hardly or slightly exserted , 
ovate, plicate. Capsule oval, the wall with four layers of cells, 
pedicel rather long. Spores 11-15 ju,, reddish-brown, finely 
verruculose. Elaters reddish-brown, laxly bispiral. $ bracts in 
4-6 pairs, erecc, closely imbricate, brown, concave, with 1-2 teeth 
on the antical margin ; antheridia solitary, large, on a rather long 
pedicel. 

Hab. , On half buried stones and rocks, stumps and mossy walls in shady 
places in the subalpine region. 

Distrib. Sussex, very rare ; Wales to Forfar, rare. 
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As perianths are commonly present, the long cilia at the mouth render this 
plant easily known, cilia not being found in our other entire- leaved species the 
frequently laciniate teeth at the base of the bracts are also noticeable, the 
stems are arcuately bent under the sterile perianths, the leaves are convex and 
are mostly longer than broad. They are frequently distant or approximate on 
the sterile stems. Underleaves are usually difficult to detect except m the 
inflorescence and are variable in shape, being sometimes linear or tiiangular 
and with laciniae at the base. The numerous chlorophyll granules render the 
leaves opaque. The laciniae at the sides of the bracts vary considerably m size 
and may be absent. The perianths frequently appear as it dorsal on account of 
the innovations. 

The frequently retuse leaves might cause confusion with some forms of 
Alicularia scalaris ; but when the leaves are not entire in the latter species, 
they have a small, round notch, as an emargination, and not a broad and 
shallow one as in this plant. As J. autunmalis is sometimes found on stumps, 
it might perhaps be mistaken for Odontoschisma denudatum which grows m 
similar places, but the latter has flagella and usually gemmiferous apices of the 
stems, and the cell structure is quite different. 


92. Jamesoniella Schraderi (Mart.) Schiffn. 

J ungermannia Schraderi Mart., FI. crypt. Erlang, p. 180 (1817). 
Jungermannia Schraderi v. unduli folia Nees, Eur. Leb. I p. 306 ( O* 

J ungermannia autumnalis v . Schraderi Pears., Hep. Brit. Isles p. ( “')• 

Jamesoniella Schraderi Schiffn, Krit. Bemerk. in Lotos p. 14 (1911). 
Jamesoniella undulifolia K. Mull., Rabh. Krypt. FI. II p. 758 (1 ). 



1. Fertile stem. 2. Mouth of perianth. 
3. Bract and bracteole. 4. Stem with 
leaves. 5. Cells. 6. Underleaf. 


Dioicous. In thin red- 
dish-brown patches creep- 
ing over and among 
Sphagnum. Stems to 5 
cm " long, branched, 
flexuous. Leaves usually 
secund antic ally, the 
upper erecto-patent or 
appressed, undulate , all 
rotund or the lower 
oblong-rotund, the mar- 
gin near apex incurved , 
not convex ; cells and 
underleaves as in J. 
subapicalis , trigones 
small or rather large. 
Subinvolucral bracts sin- 
uate-lob ate, obovate, but 
sometimes entire and 
rotundate ; involucral 


bracts undulate , oblong-obovate to rotund, slightly bilobed, or entire at 
the apex, with 1-2 dentate-ciliate teeth on the margin ; bracteole 
broad, variously laciniate. Perianth longly exserted, oblong- 
obovate, smoothbelow, plicate near the apex, the mouth dentate . 
Antheridia 1-2, shortly pedicellate. 


iih 
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Hab. Creeping over Sphagnum in subalpine peat-mosses. 

Distrib. Westmorland ; Argyll ; very rare. 

Mi a ht readily be overlooked in the field for Odontoschisma Sphagni, but 
the conspicuous flagella of the latter will distinguish it with the lens ; the latter 
has also stiffer, more arcuate stems, longer rhizoids and a distinctly bordered 
leaf." Leptoscyphus Taylori is a larger plant and with very different leaf-cells. 

This plant is variously given by authors as a distinct species, a variety of 
the previous species or merely as a synonym of it. From the few specimens 
which I have seen, I am inclined to agree with those who consider it specifically 
distinct. It differs from the other in habit and habitat, leaves broader and not 
refuse at the apex, subin volucral bracts broad and sinuate-lobed, and the 
involucral bracts generally shortly bilobed or sometimes shortly 3-lobed, the 
perianths more cylindrical at the base, and especially in the dentate and not 
lono-lv ciliate mouth. The colour of the British specimens is also reddish- 
brown, unlike that of J . autumnalis . 


93. Jamesoniella Carringtoni (Balf.) Schiffn. 

Adelanthus Cavringtoni Balfour MS. in Carr., Trans. Bot. Soc. Ed. p. 378 
(1870). 

Navdia Cavringtoni Carr., Brit. Hep. p. 27 (1874). 

Nardia compvessa var. Cavringtoni Lindb., Hep. in Hib. lect. p. 531 (1875). 

Jamesoniella Cavringtoni Schiffn. in Engl, and Prantl, I 3 p. 83 (1.893). 

— — : 1 Dioicous. In tall, 

Ctt) ' loose bale yellowish-green 

Xj 11^ tufts Stems 5-9 cm 

long, erect from a 
/W / \ || S creeping base, slightly 

jW ( ) circinate at apex, rigid, 

X/i H flexuous, reddish-brown, 

f simple or with a few 

^*4 J branches proceeding 

^ - from the postical angle of 

1. 2. the leaves , and with some 

1 flagella ; rhizoids scarce, 

almost absent from the 
1. Stem. 2. Leaf. 3. Cells. erect stems, long and 

colourless. Leaves 
rotund-reniform, approximate below, subimbricate to imbricate 
above, erecto-appressed , concave, antical margin projecting J- 
beyond the stem and longly decurrent, the postical margin projecting 
| beyond the stem . rounded, abruptly and slightly de current ; 
the whole margin slightly sinuate and occasionally with some cilia- 
like teeth on the postical portion; cells 18-24 \l, rounded- 
hexagonal, smaller towards the margin, a few at base elongate, 
trigones very large, subnodulose, sometimes confluent ; cuticle 
smooth. Underleaves subulate, confined to near apex of the 
young branches, but most frequently absent. bracts in 6-10 


W. L 


1. Stem. 2. Leaf. 3. Cells. 
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pairs at apex of stem, rather smaller than the leaves, rotund, 
concave, saccate at base ; antheridia globose, pedicel short. 

Hab. Grassy slopes, rock ledges and among boulders from 1600-2400 ft. 
alt., very rarely descending to 300 ft. alt. 

Distrib. Dumbarton to Orkney, frequent in the western Highlands, 
very rare elsewhere. 

This fine plant is perhaps the most easily identified hepatic we have, there 
being no other tall, erect, pale yellowish species with rounded, erecto-appressed 
leaves. It is astonishing that it should ever have been confused with A licularia 
compressa . They grow under quite different conditions . and bear no 
resemblance to each other in colour or texture ; also on closer view, the present 
plant has the antical margin of the leaf longly decurrent, the leaves not equally 
projecting on both sides of the stem, and the cell structure very different. 

There are occasionally small, variously lobed and spinous-ciliate leaves at 
the base of the branches ,' sometimes there are also large and almost lobed, 
spinous-ciliate leaves near the apex of the stems, but which are apparently 
unconnected with any inflorescence. The plant has a more pronounced 
yellow tinge in herbaria than when growing. 

This species was first distinguished by Dr. Stirton, but the manuscript 
name Aliculavia vividis, which he gave to it was not published. It is in some 
manner to be regretted that Balfour did not name the plant in his honour, 
instead of that of the eminent hepaticologist, Dr. Carrington, whose name was 
less connected with this species. 


XXVIII. ANASTROPHYLLUM (Spruce) Steph. 

J ungermctririici Subgen. Anctstrophyllum Spruce, Joum. Hot. p. 234 (1876). 
A nastrophyllum Steph., Hedwigia 32 p. 140 (1893). 

Plants large, reddish-yellow or purple with erect or pro- 
cumbent stems, and few rhizoids. Branches, if present, proceeding 
from the postical angle of the leaves. Leaves succubous, sub- 
transversely inserted, the antical half of the line of insertion nearly 
transverse', the postical half oblique, antically secund, concave, apex 
nearly always bifid with unequal segments, the antical the smaller ; 
cell-walls strongly incrassate, trigones nodulose, frequently confluent. 
Underleaves commonly absent. Inflorescence dioicous. Bracts 
rather larger than the leaves, frequently denticulate or laciniate. 
Perianth terminal, narrowly oblong, cylindrical below, narrowed 
and plicate above, the mouth laciniate. Capsule oval, shortly 
pedicellate. <$ bracts terminal or at middle of stem, imbricate, 
saccate at base ; antheridia 2-4. 

Although this genus is probably most nearly related to Sphenolobus, as 
appears from the writings of Stephani and Schiffner, I have followed these 
authorities in retaining it in its present position. Its most important character 
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is the peculiar insertion of the leaves which causes them to be anticallv secund. 
The strongly incrassate cell-walls also occur in nearly all the species. 

j Leaves about equally as long as broad, apex refuse Jorgensenii 

1 Leaves about twice as long as broad, apex shortly bilobed Donianum 

94. Anastrophyllum Donianum (Hook.) Steph. 

Jungermannia Doniana Hook., Brit. Jung. pi. 39 (1813). 

Pleuroschisma Doniana Dum., Syll. Jung. p. 72 (1831). 

Anastrophyllum Donianum Steph., Hedwigia 32 p. 140 (1893). 

Bazzania Doniana Cooke, Hand. Brit. Hep. p. 82 (1894). 



large 


1. Stem with leaves. 2. Leaf. 3. Cells. 


Dioicous. In 
reddish-brown to purple- 
brown loose tufts. Stems 
3-7 cm long, simple or 
sparingly branched, with 
occasionally innovations 
from below the $ inflor- 
escence, sub-erect, fili- 
form, fiexuous, slightly 
incurved at the apex, 
dark brown, rigid and 
brittle when dry ; rhizoids 
colourless, scarce, to near 
apex of stem. Leaves 
elongate-ovate or oblong- 


ovate, shining, of the same size throughout, antically secund and 
arcuate, horizontal , semi-amplexicaul and almost transversely 
inserted with the antical margin decurrent, conduplic at e-concave, 
margins incurved, unequally and very shortly bilobed, the postical 
lobe larger and obtuse, the antical lobe obtuse or subacute, sinus 
narrow, round or subacute ; cells 14-23 fi, elongate at base, often 
distinctly longitudinally seriate, trigones very large and nodulose , 
pale yellow. Involucral bracts broader than the leaves, erect, 
concave, embracing the perianth, the lobes triangular, acute 
or. apiculate, sinuate-dentate, sinus acute. Perianth longly 
exserced and slightly incurved, cylindrical- oblong, plicate near 
apex, the mouth slightly contracted, laciniate-ciliate. (J bracts 
terminal, in 4-6 pairs, imbricate, saccate at base, the antical 
margin arcuate ; antheridia 2-4, broadly oval, on a pedicel of 
equal length. 

Hab. Rock ledges and grassy places among rocks from 1900-3600 ft. alt. 
Perth and Argyll to Sutherland, very rare. Fr. Aug. 


Distrib. 


Unlike any other British species, except the following ; the reddish-brown 
to purple colour of the concave, secund, shortly bilobed leaves make these tall 
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plants easily recognised. The leaves are sometimes almost falcate-secund ; 
the trigones are in great part longitudinally confluent, but towards the margin 
of the leaves this is frequently less noticeable and the cell-cavity is stellate. 
Only two or three antheridia in each bract become fully developed ; old bracts 
of the male inflorescence can be seen interruptedly down the stem. 

This species is found in Britain only in small tufts or as scattered stems 
amon 0- other species, especially Anastrepta orcadensis and Scapania ornitho- 
podioides . In Norway the plant is seen up to 20 cm in length and in large 
patches. 

A . Reichardti (Gottsche), has a more eastern distribution, but as it has been 
found in western Norway, it will possibly be found to occur in Britain. It is 
smaller than A Donianum, the leaves rotund-quadrate, and ■$—£ bilobed. Its 
variety nardioides (Lindb.), sometimes considered as a separate species, has 
also been found in western Norwav. It resembles a large Sphenolobus mmutus, 
but has less complicate leaves which are also less deeply bilobed, and with the 
cell- walls more thickened. 


95. Anastrophyllum Jorgensenii Schiffn. 

A nastvophyllum Jdrgensenii Schiffn., Iiedwigia XLIX p. 396 pi. XI f. 1-13 
(1910). 

Differs from A. 
Donianum in being paler 
in colour, leaves fragile , 
less secund, more concave , 
broadly cordate, about as 
broad as long, much less 
narrowed towards the apex 
which is refuse to eraar- 
ginate with rounded or 
obtuse, seldom subacute 
lobes, cells in middle of 
1. Stem. 2. Leaf. 3. Cells. leaf rather smaller. 

“ Cells of upper part of 
perianth almost equally thickened, the mouth with short, incurved 
cilia frequently composed of only two superimposed cells” 
(Schiffn). 

Hab. Among rocks with A. Donianum. 

Distrib. Ben Fhurain, near Inchnadamph, Sutherlandshire, alt. ca. 
2250 ft., 1921 {H. H. Knight and W. E. Nicholson). 

The Sutherland plant differs from the Norwegian specimen which Schiffner 
has distributed in his Hep. Eur. Exs. No. 423 and from which he has described 
the species in being larger, darker in colour and not inclining to rubescence on 
the upper parts, and the cells of the middle of leaf rather larger in comparison. 
Schiffner says that the cells of middle of leaf are almost half the size of those of 
A Donianum , but I do not find this to be the case with the Sutherland plant. 

It is difficult to dissect off entire leaves in this species and to flatten out 
the apex without tearing them, which is not the case with A. Donianum. 
The very concave, fragile leaves only slightly narrowed towards the apex are 
sufficient to distinguish this plant from the latter. 
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Tungermannia Sect. Gymnocolea Dum., Syll. Jung. p. 52 (1831). 

Gymnocolea Dum., Rec. d’obs. p. 17 (1835) ; K. Mull., Rabh., Krypt. FI. I 
' p. 739 ( 1910 ). 

Dioicous. Plant with the habit of Lophozia, dark green to 
almost black in colour. Stems slightly or not branched. Leaves 
bibbed , the lobes most commonly obtuse. Underleaves seldom 
present. Involucral bracts spreading from the perianth, smaller or 
at least, not larger than the leaves but otherwise resembling them. 
Perianth clavate-pyriform, smooth with the mouth narrow, dentate, 
breaking off when sterile (in G. inflated) and forming new plants by 
rooting in the ground. Antheridia single. 

Dumortier founded this genus on the character of the perianth being 
naked, that is, not being closely surrounded by the bracts but standing as it 
were free from them, and in Hep. Eur. he has a heterogeneous collection of 
species included in it. The genus is now defined by several characters, chiefly 
the vegetative increase by means of the perianth and the single antheridium 
in each bract, as well as by the small patent involucral bracts and the smooth 
perianth with its narrow mouth. 

f Lobes of leaf rounded, perianths nearly always present ; usually on wet 

I moors or heathy places -96. inflata 

J Lobes of leaf usually subacute or acute, perianth absent ; in intricate 
^ patches on rocks and boulders 97. acutiloba 

96. Gymnocolea inflata (Huds.) Dum. 

jungevmannia inflata Huds., FI. Angl. p. 511 (1762). 

Gymnocolea inflata Dum., Rec. d’obs. p. 17 (1835). 

Lophozia inflata Howe, Mem. Torr. Bot. Club p. HO (1899). 

Dioicous. In dark- 
green to brownish-black 
tufts, sometimes forming 
extensive depressed 
patches, or scattered 
among Sphagnum. 
Stems 1-2 cm long, thin 
and flaccid, procumbent 
to suberect, simple or 
sparsely branched, with 
innovations from below 
the $ inflorescence, 
the leaves below the 
branches frequently nar- 
1. Plant with perianth. 2. Leaf. 3. Cells. rowed at the base and 

with one or two lobes ; 
rhizoids scarce, colourless or brownish. Lower leaves obliquely 
inserted, horizontal to patent and nearly flat,- the. upper more 
transverse and frequently erect o-patent, concave with the lobes 
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incurved, most commonly distant or the upper approximate, oblong- 
cuneate to broadly ovate or oblong , the antical margin slightly 
decurrent, bilobed, sinus narrow , obtuse, lobes ovate, obtuse, 
frequently unequal ; cells 20-28 /x, of nearly equal size throughout, 
4-6-angled, the walls slightly and equally thickened, trigones 
being absent or indistinct ; cuticle usually smooth. Underleaves 
commonly absent, when present subulate to lanceolate or rudi- 
mentary, scarce. Involucral bracts similar to the leaves but one 
or both smaller, transversely inserted, widely spreading from the 
perianth, concave. Perianth longly exserted, frequently appearing 
as if dorsal on account of innovations, oblong-ob ovate or pyriform , 
smooth ; the apex rounded and slightly plicate, shortly 4-5-lobed, 
the lobes sparingly dentate. Capsule oblong-ovate. Spores 
12—15 fi, granular-papillate, brown. Elaters . reddish-brown. 

$ plant more slender, bracts terminal, in 4-6 pairs, transversely 
inserted, broader than long, concave ; antheridia single, globose- 
oval, pedicel short. 

var. heterostipa (Carr, et Spruce) K. Mull., Rabh. Krypt. FI. I 

p. 743 (1910). 

Cephalozia heterostipa Carr, et Spruce, Spruce On Ceph. p. 55 (1882) ; Pears., 

Hep. Brit. Isles p. 168 pi. 64 (1900). 

Jungermannia inflata var. heterostipa Lindb,, Muse. Asiae bor. p. 47 (1889). 

Stems simple or branched distant and small-leaved postical 
intercalary branches frequently present, also lateral branches from 
the axil of an undivided, ovate-lanceolate leaf, the apex of stem 
sometimes bifurcate ; rhizoids frequently numerous to apex of 
stem ; lobes of leaf more commonly unequal ; underleaves not 
rarely present. 

Hab. Wet moors and heathy places, seldom on wet rocks, ascending to 
3600 ft. alt. 

Distrib. N. to Shetland, common ; Ireland. Var. heterostipa, W ales to 
Perthshire, ascending to 4000 ft. alt., rare. 

The dark green to almost black spongy masses, together with the obtuse 
leaf-lobes and the smooth, pyriform perianth, make this species easily known. 
Sterile perianths are very common ; they are frequently broken off the stem, 
and have sometimes rhizoids formed at their base, and by this means produce 
new plants ; owing to the innovations they often appear as if dorsal instead of 
terminal. The $ plant is uncommon and is generally in separate tufts. Fruit 
is r£irc. 

Some mountain forms, especially nearly black plants which are found on 
rocks at rather high elevations, might be mistaken lor a small M av sup ell a ; 
other forms might be taken for one of the Mars. Sullivantii group, but the 
present plant may be known from any species of that genus at all likely to be 
confused with it by the cell structure and insertion of the leaves. Cephalozia 
fluitans, which greatly resembles it in appearance, may be known by its much 
larger leaf-cells, the presence of flagella, and by its inflorescence being postical. 
Lop ho zi a turbinata has a slight superficial resemblance to G. inflata, but it is 
pale green, leaves often with acute lobes, larger cells, large involucral bracts, 
and frequent presence of an antical tooth on both $ and bracts. 
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This species varies greatly according to the kind of situation in which it 
•occurs. Nees in Eur. Leb. II p. 42 gives several forms, and Schiffner in Krit. 
Bemevk. in Lotos No. 7, 1903, deals exhaustively with the various forms, most 
of which are represented in the accompanying Hep. Eur . Exs. The most 
common form, which is taken as the typical plant, is jS subaggregata Nees. 
This is found in wet heathy or boggy ground ; the leaves are approximate to 
somewhat imbricate, rather concave but without incurved lobes. The f. 
nigricans Nees resembles this, but is black and rather shiny, with broad leaves 
having incurved lobes. The f. laxa Nees grows in ditches, bogs and pools on 
moors. It is frequently submerged, and has thin, lengthened stems, and soft 
and distant leaves, which are nearly flat, and with the sinus sometimes deeper. 
The f . natans Schiffn. is the extreme aquatic form. It occurs as free swimming, 
loose tufts in pools, and is the largest form of the species, with large and very 
distant, flab leaves. The last two forms may be seen in one pool, connected by 
intermediate forms according to the depth of the water. At the other extreme 
is the f. comp acta Nees which is found in rather dry situations. It forms small 
■compact tufts with closely imbricated and usually concave leaves. 

The var. heterostipa , which is most frequently found on rocks, has been a 
much discussed plant. Spruce in On Cephalozia originally described it as a 
species of Cephalozia. In the notes to the description he states that this 
species “brings us into actual contact with Jungermannia through the section 
Gymnocolea Dum. of the latter.’ * Lindberg first showed that the plant 
belonged to Gymnocolea inflata. Schiffner has gone fully into the question in 
Lotos No. 7 p. 26 (1903), where he points out among other features that the 
postical branches are not analogous to the postical flagella of Cephalozia. 

97. Gymnocolea acutiloba (Kaal.) K. Mull. 

Jungermannia acutiloba Kaal., Nyt. Mag. f. Nat. 40 p. 250 (1902). 

Lophozia acutiloba Schiffn., Hedwigia 48 p. 187 (1909). 

Gymnocolea acutiloba K. Mull., Rabh. Krypt. FI. I p. 745 (1910). 










1. Branch from ovate-lanceolate leaf. 

2. Postical branch. 3. Branch from bilobed 
leaf. 4. Leaves. 5. Cells. 6. Underleaf. 

dom suberect, nearly fiat but with the 



Sterile. In black or 
blackish-green intricate 
patches on rocks. Stems 
1-1.5 cm long, pro- 
cumbent, simple or with 
a few lateral branches 
from the axil of an ovate- 
lanceolate leaf, seldom 
from the axil of a bilobed 
leaf, frequently with the 
apex bifurcate, inter- 
calary postical branches 
scarce / rhizoids rather 
scarce, extending to 
apex of stem. Leaves 
rather distant , almos: 
transversely inserted, not, 
decurrent, erecto-patent 
to widely spreading (in 
the British plant), sel~. 
apex of the lobes usually 
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incurved, narrowed at the base oval-quadrate to obovate, to 
sometimes nearly 1 bilobed, rarely 3-lobed, the sinus narrow , 
obtuse or subacute, unequal, somewhat divergent, narrowly ovate eo 
triangular, subacute to acute, seldom obtuse, the base of antical 
margin occasionally with an obtuse tooth ; cells 20-28 p,, of nearly 
equal size throughout, the walls nearly equally thickened, trigones 
indistinct. Underleaves scarce and usually only present on the 
innovations, small and subulate, incurved. Involucral bracts 
2-4-lobed, the lobes frequently unequal, broadly ovate, obtuse, 
sinus obtuse or acute ; bracteole 2-lobed or occasionally undivided 
and oblong. Perianth (sterile) rotund or nearly so, the mouth 
somewhat contracted and plicate, with coarse, obtuse, 2-celled 
teeth. 

Hab. Boulders and rocks. 

Distrib. Rhino g Fa wr, Merionethshire, alt. 2000 ft., 1910 (D, A. Jones), 

This plant is very closely related to G. inflata var. hetevostipa and it is 
doubtful how far they can be considered as permanently distinct. This is 
illustrated in the case cf the Welsh plant which Kaalaas is convinced belongs to 
G. acutiloba , while Schiffner considers it to be the var. hetevostipa of G. inflata. 
I incline to Kaalaas 5 view in the matter. The habit of the plant, the more 
acute leaf-lobes and the comparatively few postical branches are more like the 
character of G. acutiloba. 

As only a few sterile perianths were seen in the Welsh plant, and the 
bracts varied greatly, the above description will probably require modification 
when the fruiting plant has been found. 

Schiffner has described a var, hetevostipoides of G. acutiloba, having the 
leaves more imbricate and more concave and with, the lobes most frequently 
obtuse. These characters approach those of the var. hetevostipa of G. inflata, 
so much so, that Kaalaas inclines to look upon it as an intermediate form. 
When these plants have been found in more extended localities, and the degree 
of variation becomes known, their relative positions can be more satisfactorily 
established. 


XXX LOPHOZIA Dum. 

Jungevmannia Sect. Lophozia Dum., Syll. Jung. p. 53 (1831). 

Lophozia Dum., Rec. d’obs. p. 17 (1835). 

Jungevmannia Dum., Hep. Eur. p. 68 (1874). 

Plants small to large. Stem prostrate or ascending, more 
rarely erect, simple or slightly branched, branches proceeding from 
the postical angle of the leaves, frequently with innovations from 
below the 2 inflorescence. Leaves succubous, obliquely inserted, 
decurrent, 2-lobed, or in a few cases 3-5-lobed ; cell-walls thin or 
thickened, never nodulose. Underleaves present or absent. 
Bracts nearly always larger than the leaves, generally more lobed 
and frequently dentate. Perianth terminal, longly exserted, 
ovate to cylindrical, nearly always plicate above , contracted at the 
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apex, in a few instances with a tubular beak. Capsule longly 
pedicellate, the inner layer of wall with semi-annular thickenings. 
Elaters bispiral. Androecium terminal or at the middle of the 
stem, bracts saccate at base, frequently with an additional antical 
tooth or lobe. Gemmae frequent, usually angular. 

Lophozia contains a larger number of our species than any other genus, 
although it is only a part of what has generally been united under J linger - 
mannia. The ‘Bidentes’ section, comprising nearly all the bilobed species, 
has been divided by Muller into two subgenera, Leiocolea and Dilophozia. The 
former is the L. Muellevi group, which is sharply separated from the latter, but 
of which the species are sometimes difficult to distinguish from each other. 
Schiffner in Verh. k. k. Zool . hot. Ges. Wien p. 381-405, 1904, has done great 
service in clearing up this group. Dilophozia is composed of several groups 
which give much difficulty, especially the ventricosa series and the alpestris 
series. The ‘Barbatae’ group was separated as a genus by Loeske under the 
name Barbilophozia ; it is not at all sharply divided from Dilophozia and is 
more desirably treated as a subgenus by Miilier. As with the other subgenera, 
the student will sometimes find considerable difficulty with several of the 
species. These difficulties will in a large measure disappear when an. intimate 
knowledge of the character of the typical plant of each species has been gained, 
as they nearly all vary within definite limits. 


. / Leaves from middle of stem commonly 2-lobed 2 

\ Leaves from middle of stem commonly 3-5-lobed 21 

9 f Underleaves constantly present 3 

\ Underleaves absent or rarely a few present 8 

{ Leaves transversely inserted, complicate, occasionally 3-lobed ; under- 
leaves bifid 124. Kunzedna 

Leaves obliquely inserted, not complicate, underleaves subulate 4 

4 /‘Upper leaves gemmiferous and deformed 102. heterocolpa 

\ Gemmae absent 5 

- f Paroicous 6 

\Dicicous 7 

„ f Stems to 3 cm long ; on moist rock ledges 103. Kaurini 

\ Stems 4-7 cm long ; in erect swelling tufts in bogs... 104. Schultzii v. laxa 

C Stems to 3 cm long, leaves £ bilobed, very shortly decurrent ; cells 27-33 

7 j /x; involucral bracts sometimes dentate 100. Muellevi 

Stems to 5 cm long, leaves bilobed, distinctly decurrent. ; cells 35-42 
L /x; involucral bracts always entire 10 1. bantriensis 

{ Stems to 12 mm long, translucent ; cell-walls thin ; gemmae absent 9 

Larger, or if small then with dark, opaque stems and thick cell-walls or 
with gemmae 10 

f Cells 30-35 j a, trigones generally present 99. badensis 

\ Cells 35-42 ji , trigones absent g8. turbinata 

jq /"Lobes rounded-obtuse. ... 125 . obtusa 

\ Lobes acute or pointed 11 

, . / Paroicous 12 

\Dioicous .... — 13 

f Stems less than 1 cm long ; cell- walls strongly thickened... r 13. bicrenata 
\ Stems usually more than 1 cm long ; cells-walls thin 114. excisa 

/Stem very thick, plant bluish-green, margin of upper leaves spinous- 

13^ dentate .113. incisa 

l^Stem thin, plant not bluish-green, margin entire 14 
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14 /Leaves canaliculate-concave with the lobes generally incurved 15 

14 / Leaves not canaliculate-concave, lobes generally spreading 18 




1 e /Leaves less than bilobed. 
1 leaves 1-1- bilobed 


\ Leaves £—■ §• bilobed 17 

fLeaves broadest above the middle ; in flaccid tufts in wet places, alpine 
J 1 12. W enzeli i 

* 6 s | Leaves broadest belowr the middle ; in firm patches on moist soil or rocks, 
f alpine xii. alpestris 

T Plant 4-6 cm long, leaves usually carmine at base, perianth very large 

17 j and conspicuous/generally tinged with carmine log. longiflom 

^ Plant 1-3 cm long, leaves greenish-brown, very convex postically 
^ 1 no. confevtifolia 

f Gemmae reddish-yellow ; leaves squarrose with attenuated lobes, cell- 

■ lft J walls very thin 10 5- longidens 

lb Gemmae absent or greenish ; leaves erecto-patent or spreading, lobes not 

f attenuated . 1 9 

/Gemmae absent ; plant always on decaying wood 108. guttulata 

1 /Gemmae nearly always present 20 

/Mouth of perianth hardly lobed, dentate, the teeth mostly 1 cell long ; 

9n j leaf-cells usually with small trigones. 106. ventricosa 

Z(j Mouth of perianth distinctly lobed, dentate-ciliate, the teeth mostly 2-4 

L cells long; leaf-cells usually with large trigones ioy. porphyroleuca 

/Stems with cylindrical, small-leaved innovations 121. attenuates 

21 / Stems without such innovations 22 

09 /Underleaves absent, or a few present, small and subulate 23 

/Underleaves constantly present, bifid 25 

9Q /Stems 1-2 cm long; leaves very concave 120. atlantica 

23 /Larger ; leaves flat, or the antical lobe reflexed .24 

fPostical margin of leaf curved, longer than the reflexed antical margin, 

J lobes sharply pointed ....116. quinquedentata 

Postical margin not longer than the antical margin ; leaves flat, lobes 

usually obtuse 122. barbata 

f Cilia absent at base of postical margin of leaf ; leaves flat, lobes usually 

f Cilia present ; leaves usually crispate, lobes pointed 26 

9fi / Cells of cilia about as broad as long 27 

/Cells of cilia much longer than broad 28 

fLeaves 3-lobed to lobes broadly triangular with nearly flat margins ; 

97 j cuticle smooth xig. Floerkii 

Z7< \ Leaves usually 4-lobed to lobes narrowdy triangular with recurved 
f margins ; cuticle coarsely verrucose 123. quadriloba 

fLeaves 3-4-lobed, lobes ovate, frequently bristle-pointed ; gemmae 

9Q J frequent xx8. Hatcheri 

Zb< \ Leaves 4-5-lobed, lobes broadly triangular, usually mucronate : gemmae 
/ rare X17. lycopodioides 


Sub gen. Leiocolea K. Mull. 

Lophozia Sec. Bidentes a. Schiffn. in Engl, and Prantl I 3 p. 85 (1893). 
Leiocolea K. Mull., Rabh. Krypt. FI. I p. 711 (1910). 

Leaves 2-lobed. Underleaves nearly always present on the 
sterile stems, subulate or bifid. Perianth cylindrical, smooth. 
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seldom slightly and obtusely plicate at the apex, the mouth 
suddenly contracted into a short, tubular beak. Species mostly 
calcicolous. 

98. Lophozia turbinata (Raddi) Steph. 

Jungermannia turbinata Raddi in Atti Soc. Modena 18 p. 29 (1818). 
Jungermannia affinis Wils. in Sm. Engl. FI. 5 p. Ill (1833). 

Gymnocolea affinis Bum., Hep. Eur. p. 65 (1874). 

Lophozia turbinata Steph., Spec, Hep. Up. 128 (1901). 


1. Fertile plant. 

3. Leaf. 


2 . . \ 

. \ '4 

i . 


fragile, 

usually 

beneath, 

simple, 


2. Portion of stem. 
4. Cells. 


^ Dioicous. Small. In 

k!!0 j V \ thin pale green or pale 

l J yellow - green patches. 

I Jr Stems 4-1 2 mm long, 

Idr— o* fragile, translucent, 

X 2.* usually conconcolous 

_ A | te beneath, generally 

: A° :i b simple, prostrate or 

\ if -S’ ■ V ” ir ascending ; rhizoids 

C - frte A : Av r " somewhat scarce, long, 

S A Ate colourless, to near apex 

A’ of stem. Leaves 

* 1 generally remote, or 

approximate to im- 
1. Fertile plant. 2. Portion of stem. bricate on the upper 

3. Leaf. 4. Cells. part of the fertile stem, 

very obliquely inserted* 
horizontal, sometimes ascending near the apex of the stem, almost 
flat, oblong-rotund to ovate, narrowed at the base and not decurrent , 
cuneate to elliptic on the smaller sterile stems, bilobed, sinus narrow, 
lobes rounded-obtuse to acute, somewhat unequal ; cells large, 
35-42 fi, 4-6-angled, translucent, the walls thin, trigones absent ; 
cuticle smooth. Underleaves absent. Involucral bracts larger 
than the leaves, erecto-patent, loosely surrounding the perianth, 
concave, oblong-obovate to subrotund, J bilobed, frequently 
one or both bracts with a third small lobe, lobes rounded-obtuse or 
sometimes acute ; bracteole absent ; subinvolucral leaves with 
occasionally a third small lobe. Perianth longly exserted, 
pyriform, smooth, slightly plicate at the rounded apex, mouth 
contracted, very shortly rostellate, shortly ciliolate. Capsule oval 
oblong, reddish-brown. Spores 15-18 fi, verruculose, brown. 
Elaters reddish-brown. $ bracts in 4-8 pairs at middle of stem, 
suberect, approximate, concave, the antical lobe generally with a 
tooth, or three-lobed ; antheridia oval-globose. 

Hab. Moist soil, chiefly calcareous. 

Distrib. N. to Orkney, common in the South; Ireland. Fr. Mar. -June,. 
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Is sometimes rather difficult to distinguish from L. badensis. The follow- 
ing points are useful in distinguishing between them. In L. turbinata the 
leaves, except generally in the male plant, have a narrow base, even in the 
broad-leaved forms. This is very marked in the sterile stems, where the leaves 
become obovate or nearlv elliptical. They are also not decurrent at the antical 
base. The leaf-cells areharger, without thickenings at the angles. The stems 
are usually concolorous, with comparatively few rhizoids, and the leaves are 
generally more remote, and lie flat. In L. badensis the leaves have a broad 
base even in the smallest sterile stems, the leaves being there quadrate. The 
antical base is decurrent, and the cells smaller and slightly thickened at the 
angles. The stem has copious rhizoids which are fuscous coloured, as is the 
postical side of the stem. 

L. turbinata is a western and Mediterreanean species, while L. badensis is 
widely spread throughout Europe. 

Beginners frequently mistake L. turbinata for a Cephalozia ; none of our 
species of that genus have the shape of leaf and sinus of this Lophozia, and the 
mode of branching and inflorescence is different. 


99. Lophozia badensis (Gottsche) Schiffn. 

J une'ermannia badensis Gottsche in Gott. and Rabh., Hep. Eur. Exs. 
(1859). 

Lophozia badensis Schiffn., Krit. Bemerk. in Lotos p. 7 reprint (1903) 


K'2'40 


ascending; rhizoids 
numerous, long, colour- 
less or brownish, to 
apex of stem. Leaves 
usually approximate or 
imbricate in the upper 
part of the fertile stem, 
mostly remote or 
approximate, elsewhere, 
obliquely inserted, patent to erecto-patent or sometimes horizontal, 
concave , quadrate-ovate to roundish-ovate, the base broad and 
shortly decurrent , rectangular in the smaller sterile stems , | bilobed, 

sinus" generally acute, lobes acute, or occasionally with a few 
obtuse ; cells 30-35 /x, 4-6-angled, translucent, the walls thin, 
trigones small ; cuticle smooth or finely striate-verruculose. 
Underleaves absent , or rarely one or more present and almost 


1. Fertile plant. 2. Stem. 3. Leaf. 
4. Cells. 
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rudimentary. Involucral bracts erect, rather closely embracing 
the perianth, rotund-ovate to rotund-quadrate, concave, 
bilobed, one or both bracts with occasionally a third small lobe, 
sinus acute, lobes acute. Perianth longly exserted, cylindrical - 
clavate, smooth, slightly plicate at the apex, mouth contracted, 
shortly rostellate, crenulate with long cells. Capsule broadly 
oval, dark reddish-brown. Spores 11-15 p, verruculose, reddish- 
brown. Elaters dark reddish-brown. bracts in several pairs 
at middle of stem, suberect, approximate , concave, the antical lobe 
generally with a tooth, or three-lobe d. 


var. obtusiloba (Bern.) Schiffn., Verh. der k. k. Zool.-bot. Ges. 
in Wien p. 395 (1904). 

Jungermannia turbinata var. obtusiloba Bern., Cat. Hep. Suisse p. 65 (1888). 

Lobes of leaf obtuse, sometimes acute on the sterile stems ; 
involucral bracts and subin volucral leaves with a broad and shallow 
sinus and broad, rounded lobes. 

Hab. Moist calcareous soil. 

Distrib. N. to Caithness, uncommon ; Ireland. Fr. April-June. 

Distinguished from small forms of L. Muelleri chiefly by its larger leaf- 
cells, trigones very small, and by the absence of underleaves ; occasionally a 
small underleaf does occur, but this is uncommon, and the numerous under- 
leaves which are found in L. Muelleri are never seen. The stem of our present 
plant is translucent, while that of the other is generally opaque ; the different 
position and form of the inflorescence is also a good distinctive character. 

The var. obtusiloba Bernet has generally obtuse lobes, but even if the leaf- 
lobes are acute, those of the bracts are rounded-obtuse. 

Lindberg and Schiffner have shown that Jung . acuta Lindenb. is a mixed 
species ; in fact, Schiffner points out that no definite species can be assigned to 
the name. 

L. badensis is occasionally present in some abundance in sand-dunes, more 
frequently so than the previous species. 


100. Lophozia Muelleri (Nees) Dum. 

Jungermannia Muelleri Nees in Lindenb., Syn. Hep. Eur. p. 39 (1829). 
Lophozia Muelleri Dum., Rec. d'obs. p. 17 (1835). 

Jungermannia bantriensis var. Muelleri Lindb., Act. Soc. Sc. Fenn. 10 p. 528 
(1875). 

Dioicous. In extended green to brownish patches. Stems to 
3 cm long, prostrate or ascending, simple or sparingly branched, 
with innovations from below the $ inflorescence ; rhizoids 
numerous, long, brownish or colourless, to apex of stem. Leaves 
imbricate, on the sterile stems frequently remote, horizontal or 
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antically secund, quadrate-rotund, the antical margin shortly 
decurrent, J bilobed, sinus obtuse, usualty lunate and frequently 

gibbose, lobes somewhat 
unequal, the dorsal lobe 
generally the smaller,, 
ovate-triangular, apicu- 
late or acute, more 
seldom obtuse ; cells 
27-33 /jl, of nearly the 
same size throughout, 
rounded- polygonal, the 
walls thin, trigones 
large ; cuticle verru- 
culose. Underleaves 
lanceolate or subulate, 
frequently with a tooth 
at side. Involucral 
bracts larger than the 
leaves, nearly trans- 
verse, erect o-patent, un- 
dulate, oblong-ovate to subrotund, 1- bilobed, sinus gibbose, 
obtuse or acute, lobes generally acute, the margin entire or some- 
times slightly dentate. Perianth longly exserted, nearly cylindrical, 
smooth, slightly plicate at the obtuse apex, the mouth contracted, 
rostellate, shortly and unequally ciliolate. Capsule oval. Spores 
12-15 fjb, verruculose, vinous red. Elaters darker coloured, 
rf bracts in 4-6 pairs, closely imbricate at apex of stem, broadly 
rotund, concave, antical margin with a tooth, or three lobed 
antheridia globose. 



1. Fertile plant. 2. Leaf. 3. Under- 
leaves. 4. Stem. 5. Cells. 


var. Libertae (Hiiben.) Schiffn., Verh. der k. k. Zool.-bot. Ges., 
in Wien p. 385 (1904). 

Jungermannia Libertae Hiiben., Hep. Germ. p. 175 (1834). 

Jungermannia Laurentiana De Not., Mem. Acad. Tor. II vol. 18 p. 497 (1859). 

Resembling large forms of the type, but with the involucral 
leaves .strongly and rather densely spinous-dentate, and with the 
subinvolucral leaves also spinous-dentate, but less densely. 

Hab. Wet rocks and rock ledges, most commonly calcareous, subalpine 
and alpine, ascending to 3400 ft. alt. 

Distrib. N. to Shetland, uncommon ; Ireland. Var. Libertae , Perth- 
shire. Fr. June. 

As noted before, the underleaves are rudimentary or absent in the two 
previous species, but in the other members cf this subgenus they form an easily 
observed character which distinguishes them from the subgenus Dilophozia, 
where underleaves only exceptionally occur: they are generally subulate! 
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entire or more or less toothed at the sides, or sometimes bifid and somewhat 
arcuate. 

L. Muelleri is the most common of the remaining members of the Leiocolea 
subgenus. The apex of the leaf-lobes is most commonly formed by a two -celled 
apiculus which is to some extent characteristic of the species as distinct from 
the others. The $ and 2 plants occur on the same or separate tufts. The 
sterile perianths vary in shape, being generally more or less clavate ; several 
may be seen interruptedly on a stem. The involucral bracts are sometimes 
slightly dentate but are quite different from the strongly armed bracts of the 
var. Libertae. Not only are the subin volucral leaves spinous-dentate in the 
variety but occasionally this may be seen in one or more ordinary leaves. 
The gall, caused by Telenchus Davanii , has been found on this species in 
Wales. 

The f. pit mi la Nees, Eur. Leb. Up. 11, is a depauperate plant with small 
imbricate leaves. It is found in Britain and is sometimes confused with 
L. badensis, but may be distinguished from it by the notes given with that 
species. 

101. Lophozia bantriensis (Hook.) Steph. . 

Jungennannia bantriensis Hook., Brit. Jung. pi. 41 in adnot. ad Jung 
‘ stipulacea (1813) ; Nees, Eur. Leb. II p. 24 (1836). 

Jungennannia bidentata var. Hook., Brit. Jung. Synopsis p. 16 et SuppL 
3 (1816). 

Jungennannia Hornschuchiana Nees, Eur. Leb. II p. 153 (1836). 
Jungennannia Muelleri var. bantryensis Kaal., De Ihst. Hep. in Norv. p 357 
(1893). 

Lophozia bantryensis Steph., Spec. Hep. Up. 133 (1901). 


xaaj. Dioicous. In large 

/ \ //' \ n xvc swelling tufts , reddish - 

L 1 I / \! \ 4 brown in colour, more 

V l ■ V rarely green. Stems to 

T|. i YY^ " N | --aT ^ cn \ long, flexuous,. 

*\X rr V t ascending to sub erect, 

( \\'v\ ^ C ! JF Y p suall y simple, with 

\ "YY-lj "A fA— Y innovations from below 

\ v ,, Id the $ inflorescence ; rhi- 

^ ^ * 4 , it w 240 zo ^ s rather scarce , long, 

Y A Jvf brownish or colourless to 

V ( near a P ex of . stem. 

) AL. A j/ Leaves large, -flaccid 

5 . an d somew h a t undulate ; 

i * slightly imbricate, antic- 

ally secund or horizontal,, 
b Perianth and bracts. 2. Leaf. the uppermost suberect, 

3. Underleaf. 4. Stem. 5. Cells. obliquely subrotund , the 

antical margin 'decurrent ; 
bilobed, the sinus broad and shallow, usually gibbose, lobes 
broadly triangular, obtuse or sometimes acute, somewhat unequal ; 
cells 35~4 2 P, larger at the base and smaller at the margin, 
rounded polygonal, the walls thin, trigones rather small ; cuticle 


1. Perianth and bracts. 2. Leaf. 
3. Underleaf. 4. Stem. 5. Cells. 
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striate-verruculose. Underleaves generally large, lanceolate to 
subulate, frequently more or less laciniate-dentate. Involucral 
bracts resembling the leaves, but narrower, nearly transverse, 
erecto-patent, concave, margin entire. Perianth longly exserted, 
nearly cylindrical, smooth, very slightly plicate near the obtuse 
apex, the mouth contracted, shortly rostellate, shortly and 
unequally ciliolate. Capsule oval. Spores 13-16 /x, verruculose, 
vinous red. Elaters darker coloured. 


var. subcompressa (Limpr.) Schiffn., Krit. Bemerk. in Lotos 
nr. 8 p. 55 (1901). 

Jungermannia subcompressa Limpr., Jahr. Schles. Ges. Vat. Cult. 61 p. 209 
(1884). 

Jungermannia bantryensis var. subcompressa Linclb., Muse. Asiae bor. pp. 43 
et 45 (1889). 

Large, reddish-brown; leaves very obliquely inserted, strongly 
antic ally secund and erecto-appressed , broader than long, sinus 
broad and obtuse, lobes small, usually obtuse. 

Hab. Wet rocky banks and side of streams and in marshes, subalpine 
•and alpine, ascending to 3000 ft. alt. 

Distrib. N. to Caithness, rare ; Ireland. Var. subcompressa , Ben 
Lawers. 


The italicised characters will serve to distinguish typical plants from 

L. Muelleri , but I occasionally find much difficulty in distinguishing between 
them : the present plant is larger than that species, and forms large swelling 
tufts, the leaves are usually of a different shape and have a shallower sinus and 
more frequently obtuse lobes, the antical margin is more decurrent and is 
frequently inflated, the cells larger, underleaves larger though varying greatly, 
being frequently subulate and entire, but more generally with one or more 
laciniate teeth ; involucral bracts always entire. The mouth of the perianth is 
rather more shortly rostellate, but otherwise is the same as that of L. Muelleri, 
After the extrusion of the capsule the apex divides into four lobes, the summit 
of each having an irregular row of cilia composed of one, seldom two, long cells. 
Harpanikus Flotowianus has sometimes been confused with this plant ; the 
leaf sinus, cell structure and underleaves will serve to distinguish them even 
without the very different inflorescence. The var. subcompressa is a taller and 
more aquatic plant than the type ; the leaves are compressed against each 
other and against the stem, and are markedly secund. 

I cannot see that there is adequate cause for adopting Nees’ name of Jung. 
Hornschuckiana for this species, as has been done very generally of late on the 
Continent. Hooker describes the plant sufficiently in his note on Jung, 
stipulacea in Brit. Jung. pi. 41, where he gives it the name Jung, bantviensis 

M. S.S. That he afterwards mistakenly thought it might be a variety of Jung, 
bidentata, and figured it with that name in Plate III of the Supplement, does 
not nullify his more correct original view that it was an undescribed species. 
The question of Hooker's original specimen has been investigated by Marshall 
A. Howe in his Hep. and A nthoc. of Cali forn ia p. 110. He there mentions that 
Pearson sent him a specimen labelled “Jung, bantriensis Hook. Ban try. Coll. 
Miss Hutchins Nov. 19. 1812 Original’ ’ which he found to agree in all essentials 
with Jung. Hornsckuchiana Nees in G. and 11. Hep. Eur. Exs. No. 128. 
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Pearson’s description of the plant in Hep. Brit. Isles p. 312 leaves no doubt of 
his own view of the species. Howe also enquired as to there being any original 
specimen at Kew, and he was informed by the Director that there is no 
specimen of the species at Kew marked “Bantry, Miss Hutchins” but a plant 
was forwarded to him with the label, apparently in Wilson’s handwriting, 
“This is probably the specimen mentioned in Brit. Jung. See note to 
description of J. stipulacea.” This specimen proved to be Harpanthus 
Flotowianus. This mistake was, of course, not Hooker’s. The Harpanthus 
is not known to occur in Ireland, and we see that Hooker in the note following 
his description of /. bantriensis in Brit. Jung. pi. 41 , mentions another found in 
Scotland by Lyell This is evidently from his remarks, Harp . Flotowianus. 
Limpricht mentions in Krypt. FI. Schles. p. 276 that there is a specimen in 
Herb. v. Flotow labelled “J. bantriensis N. v. E. Ireland. Herb. Hook ! 
dd. N. ab. E” which is the gemmiferous form of J. MueJleri. This is J. 
heterocolpa, a species which has not otherwise been recorded from Ireland, 
and is not likely to occur there, as it is of an eastern type of distribution in 
Britain, and has only been found very rarely in the Highlands of Scotland. 
There is probably some error in the locality. 


102. Lophozia heterocolpa (Thed.) Howe 

Jungermannia hetevocolpos Thed., Kungl. Sv. Yet. Akad. Handl. p. 52 (1838). 
Jungermannia Muelleri var. hetevocolpos Nees, G. L. N. Syn. Hep. p. 99 (1844). 
Lophozia heterocolpa Howe, Mem. Torr. Bot. Club 7 p. 108 (1.899). 


— - — F I Dioicous. In green to 

;V f , ( \ yellow-green patches or 

' \ > ! v j more commonly loosely 

♦ a ! ( j g tufted among mosses . 

Xl(T ‘ Stems to 15 mm long, 

2. . /V, ascending or suberect, 

■ ( / iK ; sim P le or sparingJy 

;> 4 U branched, with in- 

w tT r-G 4:. *12 novations from below 
rK { f the 2 inflorescence; 

< Pi rhizoids numerous, long, 

F { ~f v. )! \ s , ; brownish, to apex of 

S . stem. Leaves imbricate, 

*' patent, somewhat antic- 

ally secund, rotund-oval , 
1. Gemmiferous stem. 2. Leaf. the antical margin short- 

3. Upper leaf. 4. Apical cells of do. ly decurrent, 

5. Gemmae. 6. Underleaves. bilobed, sinus rather 

7. Cells of normal leaf. narrow , acute or obtuse, 

gibbose and recurved, 
lobes unequal, obtuse and frequently rotundate, sometimes acute ; 
cells 24-30 fi, rounded-polygonal, opaque, the walls thin, trigones 
large ; cuticle verruculose. Underleaves ovate-lanceolate with 
usually 1-3 dentate-ciliate teeth on each side, or bifid with long 
divergent segments. Involucral bracts transverse, erecto-patent, 


VH/ 


xrrpF 

< 


1. Gemmiferous stem. 2. Leaf. 
Upper leaf. 4. Apical cells of do. 
5. Gemmae. 6. Underleaves. 

7. Cells of normal leaf. 
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rotund-ovate, concave, undulate, sinus narrow, acute, lobes acute 
or obtuse. Perianth longly exserted, oblong-ovate , smooth, apex 
contracted, the mouth very shortly rostellate, irregularly cremate- 
dentate. Gemmae brown, oblong, 2-celled, at the apex of deformed, 
appressed leaves having narrow and thin-walled cells, on attenuated 
apical shoots. 

Hab. Ledges of calcareous rocks, chiefly subalpine, ascending to ca. 
3000ft. alt. 

Distrib. Ben Lawers district ; Creag Choinnich, Aberdeen ; very rare 

This is the only member of this subgenus in which gemmae occur, and as 
these are nearly always present, the plant is readily known. When the 
attenuated gemmiferous shoots are well developed, the underleaves are almost 
as large as the leaves and of nearly similar shape, the arrangement being thus 
tristichous. It is distinguished further from L. Muelleri by its smaller leaf- 
cells, leaves of rather different shape, sinus narrower and more gibbose, lobes 
seldom apiculate but most commonly obtuse and frequently sub-parallel. 


103. Lophozia Kaurini (Limpr.) Steph. 

Jungermannia Kaurini Limpr., Jahresb. Schles. Ges Vaterl. Cult. 61 p. 204 
(1884). 

Jungermannia Muelleri forma paroica Bernet, Cat. Hep. Suisse p. 68 pi. 3 
(1888). 

Lophozia Kaurini Steph., Spec. Hep. IX. p. 130 (1901). 

Paroicous . I n rather 

broad and -lax green to 
yellow-green tufts, gener- 
ally accompanied with 
mosses. Stems to 3 cm 
long, suberect, usually 
simple, with innovations 
from below the $ inflor- 
escence ; rhizoids numer- 
ous, long, brownish or 
colourless to apex of 
stem. Leaves undulate, 
imbricate, horizontal or 
anticallv secund, oblong- 
quadrate, the antical 
margin shortly decurrent, 
bilobed, sinus very 
variable, broad, obtuse, 
frequently gibbose, lobes somewhat unequal, acute and frequently 
sharply pointed, sometimes obtuse or rounded ; cells 34-42 {jl, 
rounded-polygonal, larger and oval at the base, the walls thin, 



1. Fertile plant. 2. Stem. 3. Leaf. 
4. Cells. 5. Underleaves. 
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trigones rather small ; cuticle coarsely verruculose. Underleaves 
subulate to lanceolate,, occasionally with one or more teeth at the 
sides. Subinvolucral bracts in 4-6 pairs , larger than the leaves, 
transversely inserted, imbricate, erecto-patent, concave, undulate, 
saccate at base, the sinus strongly gibbose, rotund-ovate to oblong- 
ovate, the antical margin frequently with a small rounded lobe ; 
antheridia in pairs, oval-globose, shortly pedicellate ; involucral 
bracts similar to the subinvolucral bracts, frequently not saccate at 
base. Perianth longly exserted, nearly cylindrical, smooth, mouth 
contracted, rather longly rostellate, shortly and unequally ciliolate. 

Hab. Among wet calcareous rocks. 

Distrib. Ousdale, Caithness, ca. 500ft. alt., 1903 (D. Lillie ) ; Craig-an- 
Lochain Larige, Killin. alt. ca. 2000ft. (W. E. Nicholson). 

The paroicous inflorescence at once distinguishes this from our other 
members of the subgenus except L. SchuUzii ; the large, imbricate, subinvolu- 
cral bracts can be seen with the lens. The leaves are more variable in shape 
than in L. Muelleri, and the lobes are frequently acutely pointed instead of 
apiculate as in that species ; the cells are also larger. The leaves are often 
remote on the sterile stems and at the base of the fertile stem in this species 
as in the others. The antheridia can be readily seen at the apex of short 
innovations which proceed from beneath the perianth ; the bracts on these 
innovations are seldom gibbose. I have not seen fruit on the British plant, but 
perianths are common. 


104. Lophozia Schultzii (Nees) Schiffn. 

Jungermannia SchuUzii Nees, Eur. Leb. II p. 30 (1836). 

Jungermannia Rutheana Limpr. Jahr. Schles. Ges. Vat. Cult. 61 p. 207 (1884). 
Jungermannia lophocoleoides Lindb., Med. Soc. pro. F. FI. Fenn. 14 p. 66 
"(1887). 

Lophozia Rutheana M. A. Howe, Bull. New York Bot. Card. 2 p. 102 (1901) ; 
Evans, Ottawa Nat. 17 p. 18 pi. 2 (1903). 

Lophozia Schultzii Schiffn., Verh. der k. k. Zool. bot. Ges. in Wien p. 387 (1904). 

Paroicous . In rather large and lax , spongy reddish-brown tufts , 
or scattered among mosses, in very wet ground. v Stems 4-7 cm long, 
and with the leaves 3-4 mm broad , simple or nearly so, flexuous, 
erect or suberect, rhizoids short, numerous, pale vellowish-brown, 
to near apex of stem. Leaves large, flaccid, imbricate, very 
obliquely inserted, almost horizontal, convex, triangular-ovate, 
asymmetrical, broader than long , with the antical margin shortly 
decurrent, the postical margin rotundate at the base and with 
2-4 teeth, J— £ bilobed, the sinus broad, gibbose, recurved, lobes 
unequal, broadly triangular, obtuse or subacute, the margins 
somewhat undulate ; cells 35-45 p, elongated towards the base, 
trigones large ; cuticle coarsely striate-vermculose . Underleaves 
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large , 3~5-fid, the middle segment longest, the segments lanceolate with 
filiform apices, the margins ciliate. Subinvolucral bracts suberect, 
less obliquely inserted, slightly saccate at base, the base of antical 
margin with a tooth. Antheridia 1-3, mixed with linear-lanceolate 
paraphyses. Involucral bracts embracing the perianth, somewhat 
larger, the base of the antical, as well as the postical, margins frequently 
with i~4 teeth or cilia. Perianth large, longly exserted, sub- 
cylindrical, narrowed from above the middle to the apex, com- 
pressed, the mouth contracted but not or very shortly beaked, 
shortly ciliolate, the cilia composed of 1-2 lengthened cells. 
Capsule oblong-oval, dark brown. 


var laxa Schiffn. ex Burrell, Journ. Bot. p. 217 (1911). 


f :■ ■■x.-ssr. Rather smaller. The 

A jf ,y I leaves on the fertile 

| ) I y y stems less imbricate, 

j < v ' y quadrate - rotund, not 

j I 2 '-/; a | \. broader than long, nearly 

T " X 40 jh y . ^ symmetrical, the postical 

1 \l margin less rotundate at 

^ ■ base and without teeth 

^pyy 'T yy ■ 4 I f or cilia, lobes more 

^ ^ I frequently obtuse; leaves 

S j y \ i. 1 f i on the smaller sterile 

py ( '! stems more distant, 

I j : I \ )py oblong-quadrate, with 

I generally obtuse lobes 

j 1.^ 4. ' vf 5. H 1 and w Rb the antical 

. — margin less decurrent ; 

1. Fertile plant. 2. Mouth of perianth. cells larger, 40-50 fi. 

3. Stem. 4. Leaf. 5. Cells. Underleaves small, lan- 

6 . Underleaf. ceolate or subulate, 

occasionally bifid and 
filiform at apex, slightly ciliate to entire. Involucral bracts with- 
out cilia at base. Perianth longly beaked. Spores 12-15 [l . 


2. Mouth of perianth. 
4. Leaf. 5. Cells. 
Underleaf. 


In bogs and marshes. 


Distrib. Var. laxa , Flordon, Norfolk (IF. H. Burrell, 1909). 


Typical L. Schultzii has not yet been found in Britain, though it probably 
occurs rarely on some of our hills. The paroicous inflorescence will separate it 
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from the other species of the subgenus Lciocolea except L. Kaurini, and 
when sterile, the characteristic underleaves. The latter species has a different 
habit and habitat and is smaller, pale-coloured, rhizoids longer, leaves with a 
narrower base and without teeth or cilia at the postical base, lobes frequently 
acutely pointed, cells rather smaller, trigones smaller, under leaves small, 
involucral bracts without teeth at the positcal base, perianth beaked. It will 
be seen that some of these characters are to be found in the var. laxa of L. 
Schultzii. This latter plant is anomalous, and it is not altogether certain 
whether it can be combined with L. Schultzii or not. It agrees with this 
species in habit and in its occurring in bogs, in colour though rather of a more 
greenish tinge, in the large leaf-cells, and in the general appearance of the plant 
to some extent, but otherwise it differs greatly, and I have not found the char- 
acteristic paraphyses of L. Schultzii in the subinvolucral bracts. It appears 
to me to be closely related to L. Kaurini , though apparently less so than to 
L. Schultzii. 


Subgen. Dilophozia K. Mull. 

Lophozia Sect. Bidentes b. Schiffn. in Engl, and Prantl I 3 p. 85 (1893). 
Dilophozia K. Mull., Rabh. Krypt. FI. I p. 659 (1910). 

Leaves 2-lobed, rarely 3-lobed, the base of postical margin 
without cilia, the lobes never bristle-pointed. Underleaves absent 
on the sterile stems. Upper part of perianth deeply plicate, the 
apex conical. 


105. Lophozia longldens (Lindb.) Macoun 

J unger mannia porphyroleuca y attenuata Nees., Eur. Leb. II p. 80 (1836). 
jungermannia longidens Lindb., Muse. Scand. p. 7 (1879). 

Lophozia longidens Macoun, Cat. Canad. PI. 7 p. 18 (1902). 

Dioicous. In small compact tufts, or loosely tufted among 
mosses, dark green, sometimes tinged with brown above. Stems 
1-3 cm long, concoloious or pale brown underneath, ascending to 
suberect, usually simple, sometimes innovating from below the $ 
inflorescence ; rhizoids long, colourless, scattered to near apexjof 
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stem. Leaves patent, appearing as if somewhat distant, very 

slightly oblique, half em- 
bracing the stem, chan- 
nelled and concave in the 
lower half, commonly 
flat or convex above and 
squarrose, ovate-quad- 
rate to ovate-rectangular , 
shortly decurrent, T— J- 
bilobed, a few occasion- 
ally 3-1 o b e d, sinus 
obtuse, generally lunate, 
not gibbose, lobes narrow- 
ly triangular and acute, 
straight, narrowly diver- 
gent ; cells 24-30 i a, 
walls thin, trigones 
minute / cuticle smooth. 
Underleaves absent. 
Involucra! bracts of the 
same size or slightly 
larger than the leaves, erecto-patent, concave, irregularly 2-5- 
lobed, the margin generally with some short teeth, lobes narrow 
and acute ; bracteole variable, usually more or less ovate and 
dentate. Perianth iongly exserted, obovate-clavate, plicate near 
the apex, the mouth with several small lobes, dentate-ciliate and 
ciliate, the teeth i-j, occasionally up to 6, cells long. Capsule oval- 
oblong, yellow-brown. Spores 10-13 / a, verruculose, yellow- 
brown. Eflaters reddish-brown. ^ plant more branched and 
densely leaved , the leaves erecto-patent , bracts terminal, in 6-8 
pairs, imbricate, transverse, broad and saccate at base ; anthericlia ' 
generally 2, oval-globose, on a pedicel of half their length. Gemmae 
reddish- or yellowish-brown, clustered at the apex of lobes of the 
upper leaves, mostly 2-celled, many-angled. 

Hab. Subalpine banks, rock ledges and on decaying wood, ascending to 
2200ft. alt. in Perthshire. 

Distrib. From Wales and Argyll to West Sutherland and Aberdeen, rare. 


* -A , A 
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1. Stem. 2. Mouth of perianth. 

3. Leaves. 4. Cells. 5. Gemmae. 


The dark green squarrose leaves with their thin attenuated lobes and thin 
cell-walls, and the reddish gemmae, make this plant in general to be known 
without difficulty. The leaves are very chlorophyllose when fresh, and are 
more frequently 3-lobed than in L. ventricosa ; they are nearly transversely 
inserted, the upper ones being sometimes erecto-patent ; the lobes are often 
obtuse through being deformed by gemmae, and the sinus of the upper leaves is 
frequently acute. The mouth of the perianth is ciliate. The gemmae form 
small reddish masses at the apex of the upper leaf-lobes and are a conspicuous 
character in the British specimens which I have seen. The <$ plant with its 
dense and erecto-patent leaves has a different appearance from the $ plant. 
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106. Lophozia ventricosa (Dicks.) Dum. 

Jungermannia ventricosa Dicks., PL Crypt. Fasc. 2 p. 14 (1790). 
Lophozia ventricosa Dum., Rec. d’obs. p. 17 (1835). 




1. Fertile plant. 2. Mouth of perianth. 
3. Gemmiferous stem. 4. Gemmae. 

5. Leaves. 6. Cells. 


' ’ TTioTT Dioicous. In bright 

, / 1 XXXoPX green to yellowish-green , 

^ y y seldom brownish patches, 

I'T/h ~~ 2 / S or loosely tufted among 

j * 10 T > v"* mosses, generally on an 

* o \ | t 2 /iGG 5 inorganic suhstratuin-.- — 

K f t J Stems 1-3 dm. long, 

, green abofe^" usually 

1 ''ij ^ • brown oi ^violet under - 

j i -^J^r ^ 4 o neathy . prostrate or as- 

j f 1 7 * r cendmg, simple or 

1 AA y , 0 AA r ' s P arin ^y branched, fre- 

j / / ■ i \ ■ quentlv with innovations 

| V'-v V'-v^ \ from below the $ inflor- 

5. 6. 1 escence ; rhizoids num- 

1 . — — ; 1 1 ■— * erous, long, colourless, 

1. Fertile plant. 2. Mouth of perianth. to a P ex of stem - L™ 

3. Gemmiferous stem. 4. Gemmae. imbricate slightly 

5. Leaves. 6. Cells. ^iique. half embracing 

the stem, generally flat 
but not seldom obtusely complicate, horizontal, sometimes 
erecto patent above, quadrate-ovate to quadrate, shortly decurrent, 
4-i bilobed, sinus rounded, obtuse, lobes acute ; cells 24-30 /x, 
of nearly the same size throughout, rounded-polygonal, walls thin, 
trigones small ; cuticle usually smooth. Underleaves absent. 
Xnvolucral bracts larger than the leaves, erect o-patent, concave, 
divided irregularly to about $■ into 2-5, most commonly 3, lobes, 
the sinus usually plicate, lobes unequal, acute ; bracteole variable, 
bifid or entire, connate with one or both of the bracts. Perianth 
longly exserted, oblong-oval, obtusely plicate at the apex, mouth 
hardly lobed , dentate, the teeth somewhat distant, mostly i cell 
long . Capsule oblong-oval, dark reddish-brown, the valves 
reddish-brown. Spores 10-14 /x, cinnamon-brown, minutely 

verruculose ; elaters bispiral, 85-125 /x long by 7-9 /x broad, 
reddish-brown. $ bracts terminal, in 5-8 pairs, imbricate, 
transversely inserted, erecto-patent, broadly oval, concave, 
saccate at base ; antheridia 1-2, oval on a pedicel of about half 
their length. Gemmae always present , yellow-green, at the apex of 
the leaf-lobes, mostly 2- celled, irregularly three to many-angled. 

Hab. On soil and among rocks, tree stems, etc., ascending to the summ it 
of the hills. 


Distrib. N. to Shetland, very common ; Ireland. Fr. April-July. 
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One of the commonest species and readily recognised when typical. L. 
excisa is paroicous and inflorescence is nearly always present in that plant ; 
it has also a more delicate structure, and the mature gemmae are reddish, 
while they are greenish in the present plant and are seldom absent. It has 
always to be remembered that species with reddish gemmae have them 
frequently colourless when in shade as the pigment is not developed, also when 
they are immature. 

A few leaves are occasionally 3-lobed, especially near the $ inflorescence. 
Sometimes an underleaf occurs at the forking of the stem, but rarely elsewhere 
except in the inflorescence. The involucral bracts are most commonly 

2- 3-lobed, frequently one being 2-lobed, and the others 3-4-lobed. $ bracts 
are frequently seen at the middle of the stem, but these are usually empty ; 
those which still contain antheridia are terminal and usually appear as if in 

3- 4 pairs. The plant has occasionally a reddish tinge. 

Our members of the L. ventricosa group are L. longidens, L. porphyroleuca , 
L. guttulata and the present plant. Of these L. longidens does not appear to 
have intermediate forms with L, ventricosa, but it is otherwise w r ith L. por- 
phyroleuca . The latter is treated variously as a variety of L. ventricosa or 
as a separate species. L. guttulata is very closely allied to L. porphyroleuca 
and is probably connected with it through intermediate forms. Notes on 
the various characters are given with these plants. 

Our alpine forms of L. ventricosa and L. porphyroleuca are frequently 
confusing and are mentioned under L. alpestris and L. Wenzelii. Schiffner 
gives a var. uliginosa of L. ventricosa in Lotos No. 4. p. 28, 1905. This may 
be expected to occur in our alpine bogs. It is a large plant with dark reddish 
stems, pale coloured broad leaves which are complicate and with pointed lobes, 
trigones small, involucral bracts crispate, perianth not reddish. 


^ /\ ! Dioicous. Resembling 

I Mil Xl °/ | ventricosa, but differ- 

/ I \ ; i n g when typical, in 

^ \ / I colour, shape of leaf, 

2 . Sa' j structure of leaf-cells, 

ff 1 \ 3 ., x -i-A ! mouth of perianth and 

■ kj^if S i n habitat. It forms 

: V \ / SX A ; V 1 whitish-green or pale 

vivi r $ ir y jani green compact patches, 

I ✓ Sy "A " K i commonly tinged with 

A; j red or wholly reddish- 

j brown, generally on an 

W? X. t 4r " organic substratum. Stems 

* to 1.5 cm long, rigid, 

flexuous, mbescent or 
1. Fertile plant. 2. Mouth of perianth. onjy underneath violet 

3. Leaf. 4. Cells. or j-eddish-brown, pros- 

trate with ascending apex., more or less branched, frequently with 
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innovations from below the $ inflorescence ; rhizoids numerous, 
long, colourless, to apex of stem. Leaves frequently rubescent at 
base, closely imbricate, quadrate-oval , bilobed, sinus obtuse, 

lobes subobtuse or acute ; cells 24-30 p, with large trigones, the 
lumen being frequently stellate ; cuticle smooth. Involucral 
bracts and bracteole variable, as in L. ventricosa. Perianth 
rubescent in the lower half , the mouth with several acute lobes which 
are closely and unequally dentate-ciliate, the teeth being in large 
part 2 cells long, a few being 3-4 cells long. Capsule oval, reddish- 
brown, the valves yellow-brown. Spores 10-14 p., yellowish- 
brown, verruculose. Gemmae as in L. ventricosa. 

Hab. Decaying wood and on peat, subalpine and alpine. 

Distrib. Wales to Orkney, uncommon ; Ireland. Fr. April-July. 


The position of this plant has been variously regarded by authors. It had 
become generally to be considered as a variety or even a synonym of L. 
ventricosa until Schiffner drew attention to the Character of the mouth of the 
perianth. The perianth is very frequently absent and in this case, except in 
typical plants, the totality of the characters of each have to be used, as none of 
the characters of stem or leaf are constant. L. porphyroleuca is a pale green to 
whitish plant with dark purple or reddish stems and leaf base, and with fre- 
quently a reddish tinge on other parts, this being rare in L. ventricosa ; the 
leaves are quadrate-oval and the trigones large, the characters drawn from the 
leaf being the principal ones, except that drawn from the mouth of the perianth, 
also the habitat on decaying wood. It is, however, not confined to this habitat, 
and is frequently found on peaty soil, especially on the western side of the 
country and in subalpine regions. On the other hand, L. ventricosa is some- 
times found on decaying wood, and its cell structure is subject to much 
variation. 

The uppermost leaf-lobes are frequently reddish, and this must not be 
mistaken for reddish gemmae. 


108. Lophozia guttulata (Lindb. et Am.) Evans 

Jungermannia guttulata Lindb. et Arnell, Muse. Asiae Bor. p. 51 (1889). 
Lophozia guttulata Evans, Proc. Wash. Acad. 2 p. 302 (1900). 

Dioicous. In depressed green to brownish patches on decay- 
ing wood . Stems to 1 cm long, flexuous, pale reddish-brown to 
nearly black, prostrate with ascending apex, sparingly branched ; 
rhizoids numerous, long, colourless to apex of stem. Leaves some- 
what distant below, imbricate above, slightly oblique, half em- 
bracing the stem, patent, the apex frequently squarrose, sub- 
quadrate, shortly decurrent, bilobed, sinus acute or obtuse 
and frequently gibbose, lobes slightly divergent, acute ; cells 21-28 
p, rounded-polygonal, opaque, trigones very large , sometimes 
confluent, the lumen being generally stellate. IJnderleaves absent. 
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Involucral bracts larger than the leaves, erecto-patent, very 
variable, irregularly 2-5-lobed, sinus gibbose, lobes acute ; 

bracteole variable, entire 
or bifid, connate with one 
or both bracts. Perianth 
frequently reddish-purple 
at the apex, longiy ex- 
serted, nearly cylindrical 
or Jobovate-clavate, pli- 
cate at the apex, the 
mouth shortly lobed, 
dentate-ciliate, the cilia 
mostly 2-4 cells long. 
Capsule oblong-oval, red- 
dish-brown. Spores 8-10 
/x, verruculose, reddish- 
brown ; elaters darker 
coloured. bracts ter- 
minal, in 6-8 pairs, 

l. Fertile plant. 2. stem. 3. Mouth of imbricate, transverse, 
perianth. 4. Leaves. 5. Cells. erecto-patent, rotundate- 

ovate, greatly concave, 
saccate at base, sinus rather narrow, obtuse, lobes acute ; anther- 
idia generally 2, oval-globose, on a pedicel of about half its length. 
Gemmae almost always absent. 

Hab. On decaying wood, subalpine. 

Distrib. Aberdeen, 1884 (G. Stabler ). 

Very closely allied to L. porphyroleuca and perhaps doubtfully distinct 
from it. The present plant is rather smaller, leaves more quadrate and not 
narrowed towards the apex, leaf-lobes more acute, the sinus rather deeper, 
gibbose, and gemmae absent. This absence of gemmae is not invariable* 
though apparently they rarely occur. The mouth of the perianth has shorter 
and more obtuse lobes and the cilia are longer and finer than in the other. 
The capsule is yellowish-brown, but the separated valves are reddish-brown! 
This plant appears to be confined to decaying wood. 


109. Lophozia longiflora (Nees) Schiffn. 

Jungermannia longiflora Nees, Eur. Leb. II p. 95 (1836). 

Jungermannia ventricosa var. longiflora Macoun, Cat. Canad. PL VII p. 17 
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Lophozia longiflora Schiffn., Lotos No. 7 p. 45 reprint (1903) ; K. Mull., 
' Rabh. Krypt. PL I p. 671 (1910). 


Dioicous. In yellow- 
green tufts or as 
scattered stems, usually 
tinged with carmine , re- 
sembling a large form of 
L. ventricosa. Stems 
deep reddish-black and 
tinged with carmine, 
ascending, more or less 
arcuate, simple or 
branched, frequently 
with an innovation from 
below the $ inflorescence; 
rhizoids numerous, col- 
ourless or carmine to- 
wards the base. Leaves 

1 Fertile stem. 2. Leaves. 3. Cells. closel y imbricate, 

nearly transversely in- 
serted, canaliculate-concave , usually carmine at the base , broadly 
oblong-quadrate, unsymmetrical, the postical border being more 
arched, J-bilobed, the sinus shallow and rounded or more common- 
ly obtusely angled, lobes broadly triangular, obtuse, somewhat 
incurved ; leaves near base of stem with frequently acute lobes 
and with a more acute sinus, those near apex of stem rather 
commonly 3-lobed with acute lobes ; cells 25-33 /x, rounded- 
polygonal, trigones generally rather large, but smaller than in 
L. porphyroleuca ; cuticle smooth. Underleaves absent. In- 
volucral bracts larger than the leaves, erecto-patent or erect and 
embracing the perianth, concave, divided irregularly to J-J into 
2-5 lobes, the sinus acute, lobes ovate-triangular, subacute 
to acute ; bracteole oblong, entire or bilobed, frequently adnate on 
one side with the bracts. Perianth very large , longly exserted, 
oblong-cylindrical to almost cylindrical, plicate above, the upper 
part except at the apex usually tinged with carmine, mouth not 
lobed , the teeth somewhat distant, mostly i-cell long. Capsule 
oblong-oval, dark reddish-brown. Spores 14-16 /x, brown, 

verruculose ; elaters 7-9 fi thick, reddish-brown, bispiral. $ 
plant rare, with short intercalary androecia ; bracts saccate ; 
antheridia 2-3. Gemmae uncommon, yellow-green, 3-4-angled. 

Hab. On Sphagnum, and among mosses on wet rocks, sub-alpine. 

Distrib. Near Killin ; Glen Fiadh., Olova. 




This plant has been almost neglected since the time when Nees described 
it, until Schifiner gave the results of his study of it in Krit. Bemerk, to his. 
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110. Lophozia confertifolia Schiffn. 

iozia confertifolia Schiffn., Oest. Bot. Zeit. 55 p. 47 (1905) ; K. Mull. 
Rabh. Krypt FI. I p. 682 (1910). 


Dioicous. In greenish- 
brown intricate patches 
or more rarely creeping 
among mosses. Stems 
1-3 cm long, thick and 
rigid, brown, prostrate or 
ascending, with one to 
everal spreading 
branches; rhizoids 
numerous, colourless or 
brown at the base. 
Leaves closely imbricate 
and somewhat antically 
secund, convex postically , 


convex _ 

I j nearly horizontal, cana- 

l. stem. 2. Leaf. s. Cells. liculate-concave, oval- 

rotund to ovate-rotund, 
-|-J bilobe d, sinus broad- 
ly rounded or occasionally obtusely angled, lobes broadly 
triangular, obtuse, somewhat incurved, frequently unequal ; 
cells 20-30 fi, rounded-polygonal, opaque, trigones rather large ; 
cuticle smooth or nearly so. Underleaves absent. Involucral 
bracts larger than the leaves, erecto-patent, -1-J divided into 2, 
seldom 3, subacute lobes ; bracteole oblong, connate on one side 
with the bracts. Perianth green, oblong-ovate, deeply plicate, 
the mouth contracted, shortly lobed with short teeth 1-2 cells 
long. Capsule oblong-oval, dark reddish-brown. Spores 12-15 /x, 
verruculose, brown ; elaters 7-9 /z thick, reddish-brown, bispiral. 
S bracts terminal, to 15 pairs, closely imbricate, smaller and more 
deeply lobed than the leaves, saccate at base ; antheridia generally 
2. Gemmae uncommon, yellow-green, at the apex of the leaf- 
lobes, 1-2 celled, 3-4 angled. 
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H^B On rather dry soil and on soil covered boulders, subalpine. 

Distrib. Sussex ; Wales ; rare. ■ Errigal, Donegal, Ireland. 

This is a “small species" allied to L. ventricosa and L. alpestris, but is 
CTAnprallv readily distinguished from either of them by its habit which some- 
th it resembles as Schifiner remarks, a dense leaved form of L. Floerkn. 
The leaves are ’nearly transverse, crowded, strongly antically secuiid and 
e-i ri n 1 i culate-concave, with the antical lobes incurved when dry and rather 
like the steps of a ladder. It has larger leaf-cells than L. alpestris, and has 
not the reddish tinge which is common in that species. 


111. Lophozia alpestris (Schleich.) Evans 

Jungermannia alpestris Schleich., Hist. Muse. Hep. Prod. p. 80 (I8f5)v 
Jungermannia curvula et J. sicca Nees, Eur. Leb. II p.p. 117, 118 (1836). 
Lophozia alpestris Evans, Rhodora p. 181 (1901). 

— — — " Dioicous. In small 

compact tufts or more 

h) \ ^ J % ( ' As frequently as scattered 

*‘ 0 V ^ k S stem among mosses, 

JjV: \ C.Jvk.. J .-jk usually brown in colour. 

2. ~ Stems to 2.5 cm long, 

.0 .i. /V rigid, flexuous, brown to 

%. ~ nearly black, more rarely 

I J 'green, darker and fre- 

u quently vinous-red under- 

1, _ x.35-0 4 i IX neath, ascending, spar- 

r- N ingly branched ; rhiz- 

KVSr/ oids long, colourless or 

5 , ^ vinous red at base, num- 

— — — — — 1 erous to apex of stem. 

, . o o o* a t co f Leaves rigid, imbricate, 

1. Fertile plant. 2 3. Stem. 4. Leaf. Qr above 

5. Cells. . lemmae. erecto-patent, concave to 

rrtMYilJrnilatP.-r.nncave. auadrat ^-rotund, ttt- 4 bilobed, sinus broad 


At A !i 


1. Fertile plant. 2,3. Stem. 4. Leaf. 
5. Cells. 6. Gemmae. 


canaliculate-concave, quadrate-ntfwwd, bilobed, sinus broad 

and lunate but variable and in some leaves more deeply lobed and 
acute, lobes generally acute and more or less incurved; cells 
IQ-24 p, larger at the base, rotund to oblong rotund, walls usually 
brown, somewhat thickened, trigones rather large ; cuticle smooth. 
Underleaves absent, or occasionally a few present on the sterile 
stems. Involucral bracts larger than the leaves, concave, _ appres- 
sed to the perianth , oblon g-rotund or oval rotund, emarginate or 
shortly 2-lobed, or occasionally shortly 3-lobed, sinus obtuse, 
lobes subacute or obtuse ; bracteole rotund-ovate or narrowly 
ovate, usually shortly bilobed, connate with one or both of the 
bracts. Perianth § exserted, oblong-cylindrical, obtusely plicate 
near the apex, the mouth denticulate. Capsule broadly oval. 


M 
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reddish-brown. Spores 12-14 p t verrucose, bn gilt rec 
brown. Elaters the same colour. $ bracts in 3-8 pairs, imbr 
erecto-patent, concave, saccate at base ; antheridia 2-3, glc 
Gemmae ? eddish- brown, at the apex of the leaf lobes, 1— 2~c 
three- to many-angled. 


var. gelida (Tayl.) Macv., Ann. Scot. Nat. Hist. p. 49 (1904). 
Jungermannia gelida Tayl., Journ. Bot. p. 277 (1845) , Pears., Hep. Brit. 
Isles p. 334 pi. 143 (1901). 

Jungermannia alpestris var. gelida Cooke, Handb. Brit. Hep. p. 186 (1894), 
Lophozia gelida Steph., Spec. Hep. II p. 136 (1901). 

Small. Sterile. Stems 4-10 mm long, flexuose or arcuate , 
dark brown, creeping over Gymnomitrium obtusum ; rhizoids 
rather numerous to apex of stem. Leaves erecto-patent , antically 
secund , concave, rotund to quadrate-rotund, | bilobed, sinus 
broad and lunate, seldom angled at the base, lobes broad, sub- 
acute or obtuse ; cells comparatively large, 18-26 p, the walls 
rather more thickened than in the type. 


var. litoralis (Arnell) Schiffn., Krit. Bemerk. in Lotos Vol. 59 
p. 17 (1911). 

Jungermannia alpestris var. litoralis Arnell. in Hep. Galliae Exs. no. 207 

(1901). 

Soft and flaccid ; pale yellowish green with the apex of the 
leaves sometimes brown. Leaves broad, the lobes usually obtuse ; 
cell-walls thin, trigones minute. Gemmae colourless or with a few 
pale reddish, in quantity at the apex of the upper leaf-lobes. 

Hab. Moist soil and among mosses, chiefly alpine, ascending to the 
summit of the hills. 

Distrib. N. to Shetland, uncommon ; Ireland. Var. gelida rare ; 
var. litoralis Wales (D. A. Jones). 

The Scandinavian botanists remark on the difficulty of separating this 
plant from some forms of L. ventricosa, and Arnell and Jensen note that there 
are several intermediate forms between the two species. The plant of lower 
ground is more like L. ventricosa while the alpine plant is more like L. por- 
phyroleuca. Low ground forms of L. alpestris are rare with us and are mostly 
confined to near the foot of the hills in the east and north-eastern districts of 
Scotland ; they are usually more green in colour than the alpine forms. The 
most important characters of the present species as distinct from the other 
two lie in its smaller leaf-cells, the rounder leaves and the variable sinus : 
the cells are also more rotund and the walls generally yellowish or brown 
instead of being colourless or pale green. When gemmae are well developed 
their reddish colour is a good character ; also the vinous-red colour, instead 
of violet, of the postical side of the stem, although the whole plant inclines 
to brown instead of red as in the other. Characteristic also are the condu- 
plicate-concave leaves, and the usually only bilobed bracts which are also 
more rotund. All these characters are subject to a good deal of variation and„ 
as Arnell remarks, they must be taken as a whole. 
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A few underleaves are occasionally present on sterile stems. Perianths 
are rare in Britain and fruit has not been seen. Our plant rather seldom occurs 
in tufts by itself, but is generally found as scattered stems among mosses. 

The description of var. gelida is taken from the original specimen. I have 
seen several similar plants among Gymnomitrium on rather dry ground near 
the summit of some of our higher hills. The plant is larger when on moist 
ground and becomes indistinguishable from the smaller forms of L. alpestris. 

The var. lit oralis, when well marked, has very soft leaves which are easily 
destroyed. The Welsh plant, which was named by Schiffner, differs consider- 
ably from the original specimen in being firmer, leaves occasionally 3-lobecl and 
underleaves rather frequently present. 


112. Lophozia Wenzelii (Nees) Steph. 

Jungermannia Wenzelii Nees, Eur. Leb. II p. 58 (1836). 

Lophozia Wenzelii Steph., Spec. Hep. II p. 135 (1901). 

* ' ‘ Dioicous. In erect 

fF^\ * 3 b-o spongy soft yellow-green to 

k! i \ (?v ' yellow-brown tufts in wet 

(. J ground. Stems to 3.5 cm 

^ long, soft, pale green 
4- above and reddish- purple 

J? y. ^ underneath except at the 

b iJ ) w 1 4 ° apex of the stem, the 

(jy \ \ y older parts altogether 

\W/ J y-y reddish-purple, usually 

jT\ # \ p simple, erect, somewhat 

py vjf ' ~~' i flexuous ; rhizoids short 

^ 3 . rather sparse, almost ab- 

— — ~ — J sent towards the apex 

of the stem, colourless 
1. Stem. 2.^ Leaf. c. Cells. but generally reddish- 

4. Gemmae. purple at base. Leaves 

rather distant or less 
commonly approximate, mostly tinged with red at the apex, flaccid, 
erecto -patent, antically secund, concave, oblique and shortly decur- 
rent, broad, obovate-oval, broadest slightly above the middle, 
sinus broad and shallow being occasionally hardly apparent, lobes 
short, ovate-triangular, obtuse or subacute, more rarely apiculate, 
generally incurved ; cells 21—28 p, rounded-hexagonal, opaque, 
walls generally yellow, slighdy thickened, trigones small, distinct ; 
cuticle smooth. Underleaves absent. Involucral bracts erecto- 
patent, concave, to £ bilobed, the lobes more obtuse and more 
incurved than 'the leaves; bracteole small, ovate, obtuse to 
somewhat acute, generally connate with one bract. Perianth 
longly exserted, cylindrical to oblong-cylindrical, plicate at the 
apex, mouth shortly lobed, denticulate. Capsule elliptic-oval, 
brown. Spores 10 ja, muriculate, dark brown, $ bracts in 5-7 
pairs, imbricate, erecto-patent, saccate at base, lobes larger and 
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more incurved ; antheridia 1-2, globose, pedicel short. Gemmas 
pale green, at the apex of the leaf lobes, 1-2-celled, four- to many- 
angled. 

Hab. Wet ground in the higher alpine region. 

Distrib. West Inverness, Perth, Aberdeen ; very rare. 


This rare species does not appear to be always separable from L. alpestns, 
but the italicised characters will distinguish it in most cases. The leaves are 
broader and with the apex of the lobes shortly incurved ; they are broadest 
above the middle, while in the latter they are broadest below ; the leaf-cells 
are larger and opaque, with thinner walls and smaller trigones, the postical 
side of the stem is darker red and the gemmae are pale green , the plant is also 
stated to have smaller spores and thinner elaters. Besides these characters 
L. Wenzelii grows in wet ground and has a different habit. It is more flaccid 
than L. ventricosa, leaves more distant, of different shape, sinus very shallow, 
lobes small, incurved and generally tinged with red, and the postical side of 
stem dark red. 


113. Lophozia bicrenata (Schmid.) Dum. 

Jungevmcmnia bicrenata Schmid., Icon, et Anal. ed. II 3 p. 247 (1797). 
Jungermannia bicrenata Lindenb., Limpr., Krypt. FI. Schles. p. 281 (1876). 
Lophozia bicrenata Dum., Rec. d’obs. p. 17 (1835). 


■ 



Paroicous. Small. In 
thin patches to almost 
gregarious, reddish-yellow 
to reddish - brown , in 
shade yellow - green. 
Stems to 6 mm long, 
simple, sometimes inno- 
vating from below the $ 
inflorescence, prostrate 
with ascending apex ; 
rhizoids numerous, col- 
ourless or fuscous, to 
apex of stem. Leaves 
very closely imbricated , 
suberect , antically secund 
concave, rotund-ovate to 
rotund-quadrate, bi- 
lobed, sinus almost right-angled, obtuse or subacute, lobes short, 
acute ; cells 23-28 fx , roundish-oblong to roundish-quadrate, 4-8- 
angled, guttulate , the walls being strongly thickened and more so at 
the angles. Cuticle granulate. Underleaves absent. Sub- 
involucral bracts resembling the leaves but rather larger, trans- 
versely inserted, the antical margin with a tooth, or occasionally 
3-lobed, margin of lobes entire or dentate ; antheridia generally 
single, oval-rotund, the pedicel of nearly equal length. In- 
volucral bracts embracing the perianth, distinctly larger than the 
leaves, irregularly 2-4-lobed, spinous-dentate or dentate ; bracteole 


1. Fertile plant. 2. Mouth of perianth. 
3. Leaf. 4. Cells. 5. Gemmae. 
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broadly subulate. Perianth inflated, ovate to oblong-ovate, plic- 
ate above, mouth hyaline, irregularly spinous-ciliate and dentate, 
the cilia 2-4 cells long. Capsule nearly globose, reddish-brown. 
Spores 12-15 p, granulate, reddish-brown. Elaters reddish-brown. 
Gemmae in reddish-yellow clusters at the apex of the upper leaf- 
lobes, 2-celled, stellate or irregularly and obtusely angled. 

Hab. Dry soil on banks and turf walls. 

Distrib. N. to Shetland, frequent in the lower subalpine districts ; 
Irelan d . F r . May- J uly . 

The guttulate cell structure of the leaf will alone distinguish this species ; 
the perianth has also the same thickened cell-walls. The reddish-yellow 
colour, minute size, the usually present perianths which are deeply plicate in 
their most common immature state, and the thin patches, make this plant 
easily known in the field except from the f. Limprichtii of L. excisa. The 
stem adheres closely to the substratum, the bracts and perianth alone being 
erect. It is aromatic when fresh and is one of the smallest species of the genus. 
One involucral bract is frequently shortly 4-lobed, the other 2-lobed ; they 
are more spinous-dentate than in L. excisa, and the mouth of the perianth is 
spinous-ciliate instead of being crenulate as in the other. The greatly 
thickened cell- walls must not, of course, be expected in young plants, or when 
much shaded. 

114. Lophozia excisa (Dicks.) Dum. 

Jungerniannia excisa Dicks., PI. Crypt. Fasc. 3 p. 11 (1793). 

Jungermannia excisa j3 crispata Hook., Brit. Jung. pi. 19 fig. 11 (1812). 
Jungerniannia capitata Hook., Brit. Jung. pi. SO (1816). 

Jungermannia intermedia Lindenb., Syn. Hep. p. 83 (1829). 

Lophozia excisa Dum.. Rec. d’obs. p. 17 (1835). 



1. Fertile plant. 2. Mouth of perianth. 

3. Male bract. 4. Barren stem. 5. Leaves. 
6. Cells. 7. Gemmae. 


Paroicous. In small 
tufts, pale green or 
tinged with red in ex- 
posed ground. Stems to 
10 mm long, usually 
simple, pale green, or 
underneath brownish, 
prostrate or ascending ; 
rhizoids numerous, long, 
colourless to apex of 
stem. Lower leaves 
approximate or distant 
and horizontal, upper 
leaves larger, erecto - 
patent and more closely 
imbricate , more or less 
undulate , slightly ob- 


liquely inserted, the anti- 
cal margin very shortly 
decurrent, ovate-quadrate, J bilobed, sinus generally lunate. 
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sometimes right-angled, lobes acute or more rarely obtuse ; cells 
28-36 y, irregularly polygonal, thin-walled throughout or with 
miniiie trigones ; cuticle smooth. Underleaves absent. Sub- 
involucral bracts larger than the leaves, transverse, imbricate, 
erecto-patent, conduplicaie-concave, undulate or crisp ate, broad, 
irregularly and shortly 2-3-lobed, the antical margin with an 
additional tooth ; antheridia 1-2, . oval-globose. Involucral 
bracts crispate, 3-5-lobed, the margin generally more or less 
dentate ; bracteole oblong-ovate, entire or bifid, connate with 
one or both bracts. Perianth oblong-ovate to nearly cylindrical, 
plicate above, mouth crenulate. Capsule oval-oblong, reddish- 
brown. Spores 14-17 /x, verruccse, brown. Elaters reddish- 
brown. Gemmae purple , at the apex of the leaf-lobes, 3-5- 
angled, a few sometimes pyramidal. 


Ml 


forma eylindracea (Dum.) K. Mull., Rabh. Krypt. FI. I p. 696 
(1910). 

Lofihozia eylindracea Dum., Rev. Jung. p. 17 (1835). 

Jungermannia socia Nees, Eur. Leb. II p. 72 (1836). 

Jungermannia excisa var. socia Massal., Spec. ital. gen. Jung. p. 19 (1895). 

_ - j n scattered stems 

^ / \ among mosses, green or • 

I i h^\ tinged with reddish- 

<QL l ) ( ) ) brown. Stems 1-2.3 cm 

V‘ u ^V long, soft, brittle, green 

SSy/'h ?• or brownish, simple, fre- 

‘J \ quently with thin, distant 

^ ) "/ J T leaved innovations, as- 

-% \ 4 | y cending to suberect. 

V I Leaves distant, squarrose, 

Uf /. }[ V very slightly oblique, 

4 \ rotund-quadrate, J bi- 

'V * lobed, sinus obtuse, al- 

U 3. most right-angled, lobes 

acute or obtuse ; cells 

28-36 fi, irregularly 
F. eylindracea . 1. Fertile plant. polygonal, trigones min- 

2. Leaves. 3. Cells. ute or the walls almost 

equally thin throughout. 
Sub-in volucral bracts erecto-patent, conduplicate-concave, broad, 
2-3-lobed, lobes dentate or entire, the antical margin with an 
additional tooth. Involucral bracts plicate, irregularly 2-5-lobed, 
lobes acute, dentate or sometimes entire ; bracteole ovate-lanceo- 
late, dentate, connate with one or both bracts. Perianth large, 
longly exserted, cylindrical or cylindrical-clavate, smooth, only the 
mouth plicate, crenulate. 




F. eylindracea. 

2. Leaves. 
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forma Limprichtii (Lindb.) Massal., Spec. ital. gen. Jung. p. 18 
(1895). 

Jungermannia excisa Nees, Eur. Leb. II p. 98 (1836). 

Jungermannia Limprichtii Lindb., Muse. Scand. p. 7 (1879) ; Limpr., Krypt. 
FI. Schles. p. 282 (1876). 

Lophozia Limprichtii Steph., Spec. Hep. lip. 137 (1901). 

Small . In frequently reddish patches on dry soil. Leaves 
closely imbricate, ascending, antically secund, not undulate. In- 
volucral bracts embracing the perianth, not crispate. Perianth 
small and narrow, oblong-cylindrical, frequently reddish. Gemmae 
usually numerous. 


forma arenaria (Nees) Schiffn., Krit. Bemerk. in Lotos no. 7 
p. 17 (1903). 

Jungermannia arenaria Nee s, Eur. Leb. II p. 132 (1836) ; Warnst., Krypt. FI. 

Mark Brand, p. 187 (1902). 

Small and tender, green. Leaves distant, frequently almost 
canaliculate-concave. Involucral bracts more or less crispate. 
Perianth very longly exserted, cylindrical, the mouth plicate. 

Hab. Banks and old walls, usually sheltered. 

Distrib. N. to Caithness, uncommon ; Ireland. Fr. Mar. -Oct. 

Is only likely to be mistaken for L. ventricosa , but the paroicous inflores- 
cence, which is nearly always in evidence, will distinguish it ; the cell structure 
is also more delicate, with its thin walls which are very slightly or not at 
all thickened at the angles. The cells of the lower leaves are empty and 
colourless, but those of the upper leaves are filled with chlorophyll ; the leaves 
of the sterile stems are occasionally squarrose. In the typical plant the bracts 
form a crispate head at the apex of the stem until the perianth lengthens, and 
even then they are closely imbricated and more or less cripate or undulate. 
The involucral bracts are frequently connate with one another to the middle ; 
they loosely surround the perianth. 

Alicularia Geoscyphus has a somewhat similar habit to the present plant, 
but the leaves are seldom more than emarginate, the trigones are larger, and 
the perianth is quite different. 

The plants of the L. excisa group have been variously treated by authors ; 
the most important synonyms are given under each form. Schiffner has shown 
that all these forms may be combined in one patch and connected with inter- 
mediate forms. 

Th e /. cylindracea differs from the type in being larger, the leaves squarrose, 
in the thin, distant-leaved innovations, the perianth more cylindrical, and 
plicate only at the month. It nearly always occurs as scattered stems among 
mosses, especially Dicvanum, and apparently never forms the rather compact 
tufts which the typical plant does. 

The f. Limprichtii is the small xerophytic state. It is frequently con- 
spicuous on dry banks on account of its reddish gemmae. 

The /. arenaria is generally found in sandy ground, as the name implies. 
It is a tender plant, with some of the sterile stems having concave, channelled 
leaves. 
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115. Lophozia incisa (Schrad.) Dum. 

via incisa Schrad., Syst. Samml. Krypt. Gew. 2 p. 5 (1796) 
via viridissima Nees, Eur. Leb. II p. 134 (1836). 
visa Dum., Rec. d’obs. p. 17 (1835). 


i rmzoicis long, numerous 

H-' \ f .» and crowded, colourless, 

| GO \ fg|| to apex of stem. Leaves 

I x 350 1, i " ' Yf almost transversely 

/(\ Jk^ inserted, half embracing 

{ y<! . ? ~ the stem, horizontal, the 

4 'Ly 3. lower distant, subcom- 

; : — — plicate, unequally 

T ^ „ bilobed, the upper 

1. Stem. . Leaf. . e. s. plicate-crisp ate , forming 

4 Gemmae ’ a crowded head at the 

apex of the stem, irregularly 2-5-lobed, the lobes more or less 
dentate or spinous-dentate ; cells 27-36 /x, roundish-quadrate, 
opaque through numerous chlorophyll granules and oil-bodies, 
thin-walled, trigones small but distinct ; cuticle smooth. Lender- 
leaves absent. Involucral bracts larger than the leaves, plicate- 
crispate, irregularly 3-5-lobed, the lobes spinous -dent ate ; bracteole 
lanceolate or absent. Perianth narrowly obovate, obtusely 
plicate at the apex, the mouth ciKflte-dentate. Capsule oval, 
reddish-brown, the valves carmine. Spores 10-12 /x, finely 

granulate, brown. Elaters reddish-brown. $ bracts forming a 
crowded head at the apex of the stem, ventricose ; antheridia 
1-2, large, globose. Gemmae greenish-yellow, in clusters at the 
apex of the leaf-lobes, 1-2-celled, pyramidal or irregularly 3-5- 
angled. 


Hab. Moist peaty banks, moors and stumps, seldom on sand rocks, 
ascending to 3800 ft. alt. 


Distrib. N. to Shetland, frequent ; Ireland. Fr. June- July, rare. 


The thick stem of this plant is generally sufficient in itself to distinguish the 
species. The leaf-cells are very chlorophyllose and opaque, and differ in this 
respect from L. ventricosa, as well as by their larger size. The crisped, more 
or less dentate and unequally lobed upper leaves are also unlike what is found 
in L. ventricosa, and the capsule-wall is of a brighter red. 
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In the field the blue-green colour of this species generally attracts the eye 
as being different from that Of any other species of similar habitats. It does 
not retain this colour when dried, but becomes dark green or almost black. 

A closely related species of somewhat high elevations is Jung, grandivetis 
Lindb., Medd. Soc. F. F. Fenn. 9. p. 158 (1883). It is larger than L. incisa, 
with the underside of the stem dark red, leaves broader than long and with 
larger cells, which have also more thickened walls. 


Subgen. Barbilopliozia (Loeske) K. Mull. 

J unger manni a C. Barbatae 2. Amphigastriatae p.p. G. L. N. Svn. Hep. p. 
118 seq. (1844). 

Barbilophozia Gen. Loeske, Verh. Bot. Ver. Prov. Brand. 49 p. 37 (1907). 
Barbilopliozia K. Mull., Rabh. Krypt. FI. I p. 622 (1910). 

Leaves generally 3-4-lobed, the base of postical margin 
frequently with cilia and the lobes cuspidate or bristle-pointed, the 
leaves seldom 2~lobed or with obtuse lobes. Underleaves usually 
present and large, bifid and ciliate. Perianth ovate, plicate in the 
upper half. Dioicous. 


116. Lophozia quinquedentata (Huds.) Cogn 


J linger manni a quinquedentata Huds., FI. Angl. p. 511 (1762). 

Jungennannia barbata var. quinquedentata Nees, Eur. Leb. lip. 196 (1836) 
J unger manni a Lyoni Tayl., Trans. Bot. Soc. Ed. p. 116 (1844). 

Lophozia quinquedentata Cogn., Bull. Soc. Roy. Bot. Belg. 10 p. 279 (1872). 
Lophozia Lyoni Steph., Spec. Hep. II p. 149 (1901). 


Dioicous. In loose, 
frequently depressed, 
dark yellow-green tufts. 
Stems 2-5 cm long, green 
or brown, frequently 
dark brown underneath, 
procumbent or ascend- 
ing, sparingly branched ; 
r h i z o i d s numerous, 
dense, colourless or 
fuscous. Leaves im- 
bricate, patent with the 
upper half usually 
reflexed, somewhat un- 
dulate, when dry crispate 
asymmetrical , the postical 
margin greatly arched and 
much longer than the 
almost transversely inserted antical margin, unequally 3-lob ed, 


1. Stem. 2. Leaf. 3. Cells. 
4. Gemmae. 
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sinus acute or obtuse, postical lobe large, obtuse and apiculate, 
the other lobes smaller , cuspidate or acute ; cells 23-28 fi, rounded- 
polygonal, walls thin, trigones large ; cuticle verruculose. Under- 
leaves absent . Involucral bracts erect with the apex patent, 
very broad, nearly equally 3, 4,- rarely 5,-lobed, plicate, the lobes 
sometimes dentate ; bracteole variable, more or less bilobed, 
highly connate with the bracts. Perianth oblong-obovate, 
pluriplicate at the apex, the mouth shortly lobed and unequally 
ciliate , cilia to 4 cells long, or sometimes longer. Capsule oblong- 
oval, yellow-brown. Spores 13-15 \x, verrucose, yellow-brown. 
Elaters reddish-brown. $ bracts terminal in several pairs, 
crisp ate, saccate at base, the antical lobe erect and inflated ; 
antheridia 2-3, subglobose, shortly pedicellate. Gemmae yellow- 
green at the apex of the upper leaf lobes, irregularly and obtusely 
3-4-angled and 2-celled, or elliptical to oval and usually 1 -celled. 

Hab. Moist banks, old walls, tree stems and rock ledges, subalpine to 
alpine, ascending to 4000 ft. alt. 

Distrib. Devonshire to Shetland, frequent to common, except in the 
south ; Ireland. Fr. June-Sept. 

The most distinct and least variable of the Barbilophozia subgenus, and 
easily recognised. The leaves are almost always 3-lobed and markedly 
asymetrical, the postical margin being much longer than the antical, strongly 
arched and always without teeth or cilia at base ; the postical lobe is also much 
the largest ; the antical lobe is narrowly triangular and longly pointed ; under- 
leaves are absent. The involucral bracts are not rarely 4-lobed, and are 
occasionally 5-lobed on one side while the other is 3-lobed. The $ plant is 
common, and as the bracts are crispate, it is sometimes mistaken for L. 
Floerkii or L. lycopodioides, but there is practically no resemblance between 
it and these species. Perianths are rather common and fruit is frequent. 
Gemmae are rare. 


117. Lophozia lycopodioides (Wallr.) Cogn. 

Jungevmannia lycopodioides Wallr., FI. Crypt. Germ. 3 p. 76 (1831). 
■Jungevmannia barbata var. lycopodioides Nees, Eur. Leb. II p. 185 (1836). 
Lophozia lycopodioides Cogn., Bull. Soc. Roy. Bot. Belg. 10 p. 278 (1872). 

Dioicous. In loose depressed pale green or yellow-green , 
seldom brownish tufts. Stems to 5 cm long, green above, brownish 
underneath, prostrate or ascending, sparingly branched ; rhizoids 
dense and rather short, colourless. Leaves imbricate, crispate , 
horizontal, asymmetrical, very obliquely inserted, broader than long, 
4-lobed to occasionally 3- or 5-lobed, sinus acute at base or round, 
frequently gibbose, lobes broadly triangular , somewhat unequal, 
apiculate to mucronate or obtuse, the antical margin rather longly 
decurrent, shorter than the postical margin , the latter with long 



.cilia at base, having cells several times longer than broad ; cells 
21-28 /x, rounded-polygonal, walls thin, trigones small and 

distinct ; cuticle nearly 
smooth. Under l eaves 
large, usually deeply 

bifid, longly fimbriate - 

ciliate . Involucra! 
bracts erect, resembling 
the leaves biyirmore pli-d 
cate, the lobes frequently 
ending in a long c ilium 
and both antical and 
postical margin of bract 
with cilia ac base ; 
bracteole large, bifid and 
longly ciliate. Perianth 
oblong, plicate at apex, 
the mouth shortly incised 
and longly ciliate, cilia 
1. Stem with leaves, lc. Cells. 3. Leaf, 1—3 cells long. Capsule 
with basal cilium enlarged. 4. Underleaf. dark brown, ovate-oval. 

Spores 12-14 /x, muricu- 
late, brown. bracts closely imbricate, concave, saccate at base ; 
antheridia several, large, oval-globose. Gemmae in vinous-red 
•clusters on the leaf -lobes at the apex of the stem, irregularly and 
obtusely 3-many-angled, 1-2-celled, rare. 

Has. Moist alpine rock ledges and wet grassy ground, 2500-4000 ft. alt. 

Distrib. West Inverness and Perth to Sutherland, very rare. 

Rare and confined to the upper parts of our higher mountains the sub- 
alpine records of this species must be transferred to L. Hatcheri, with which 
it has been until recently often confused ; it is not likely to be mistaken for 
any other species. It is a larger plant than L. Floerkii, more crispate, leaves 
usually 4-lobed, more oblique and more longly decurrent, lobes frequently 
apiculate or even cuspidate and not incurved, the postical margin with cilia 
having long cells, and the underleaves more ciliate. The former difficulty in 
distinguishing between L. Floerkii and L. lycopodiodes has almost disappeared 
:since Schiffner separated L. Hatcheri from them, as the latter species includes 
nearly all the forms which were supposed to unite the two. 


118. Lophozia Hatcheri (Evans) Steph. 

Jungermannia Hatcheri Evans, Bull. Torr. Club p. 417 (1898). 

Jungermannia Floerkii var. Baueriana Schiffn., Oest. Bot. Zeit. No. 8 p. 6 
reprint (1900). 

Lophozia Hatcheri Steph., Spec. Hep. Up- 151 (1901) ; K. Mull. Rabh. Krypt. 
FI. I p. 631 (1910). 
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Lophozia Baueviana Schiffn., Krit. Bemerk. in Lotos No. 7 p. 9 reprint (1903). 
Jung erm mini a Baueviana Arnell, Bot. Notis. p. 145 (1906). 

Dioicous. In dark 
green to reddish-brown 
loose tufts. Stems 2-5 
cm long, green or brown, 
flexuous, ascending or 
erect, sparingly branch- 
ed ; rhizoids dense and 
mostly short, colourless. 
Leaves very variable , 
imbricate to approxi- 
mate, horizontal and 
flat, or ascending and 
somewhat concave, about 
as broad as long or slightly 
broader, more or less 
l. Stem. 2. Leaves. 3. Basal cilium obliquely inserted, the 
of do. 4. Cells. 5. Underleaf. 6. Gemmae. antical margin slightly 

decurrent, generally 
shorter than the postical margin, or the leaves symmetrical, 
3-4-lobed, most commonly 4-lob ed, to J or sinus obtuse or acute 
and more or less gibbose, lobes ovate, usually convex, sub-acute 
or obtuse, generally apiculate or cuspidate, one or more usually 
ending in a long, cilium composed of several cells, rarely all the lobes 
obtuse, base of poscical margin with 1-3 long cilia, having cells 
several times longer than broad ; cells 20-25 y, nearly all of the 
same size, rounded-polygonal, walls thin, tiigones small and 
generally distinct ; cuticle verruculose. Underleaves large, deeply 
bifid, longly ciliate. Involucrai bracts with several lobes, the 
lobes ending in long cilia. bracts terminal or below the apex, 
in 5-7 pairs, imbricate, concave, the lobes incurved, saccate at base', 
asymmetrical, the antical lobes smaller ; antheridia 2-5, broadly 
oval, shortly pedicellate. Gemmae in vinous-red clusters on the 
leaf-lobes at the apex of the stem, irregularly and obtusely 3- 
manv-angled, occasional^ some oblong-ovate or oval, 1-2-celled, 
frequent. 

Hab. Banks, among rocks, subalpine and occasionally alpine, ascending 
to at least 2600 ft. alt. 

Distrib. Wales to Caithness, widely distributed but uncommon. 

A very variable species and sometimes distinguished with difficulty from 
L. lycopodioides, though in most instances it is readily recognised. A form 
occurs with the leaves mostly only 3-lobed, somewhat concave and the lobes 
mostly obtuse, which much resembles L. Floevkii, but even in this case, bristle- 
pointed lobes may always be seen here and there. The present plant can be 
generally known from L. Floerkii by the leaves being much more frequently 
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4-lobed, the lobes more unequal, one or more being usually bristle-pointed, and 
the base of the postical margin occasionally with long cilia which also have long 
cells ; gemmae are also frequently present and plants are common. 

It differs from L. lycopodioides in being usually smaller and darker 
coloured, leaf-cells smaller, leaves more symmetrical and more frequently 
3-lobed, lobes not deeply divided, ovate instead of broadly triangular and more 
frequently ending in a long bristle, sinus more often gibbose ; also in the 
frequent presence of plants and gemmae, both being rare in L. lycopodioides . 
However some forms can only be doubtfully separted from that species, and 
there seems to be no doubt that intermediate forms do occur. The present 
plant is much the more common and has its head quarters in the subalpine 
region, while the other is entirely alpine in Britain. 

L. barbata has differently shaped leaves, lobes never bristle-pointed, 
underleaves absent or less developed, and cilia are absent at the base of the 
postical leaf-margin. 

Perianths and fruit are very rare in L. Hatcheri. 

Muller has had the opportunity of examining the original specimen of 
L. Hatcheri from Patagonia and specimens from other localities in the Antarctic. 
He feels no doubt that it is the same species as L. Baueriana Schiffn. from 
Europe. Loeske in Verh. d . Bot. Prov. Brand, p. 37, (1907) had already con- 
sidered the two plants to be the same species and named it Barbilophozia 
Hatcheri , but later he was doubtful of this being correct. 


119. Lophozia Floerkii (Web. et Mohr.) Schiffn. 

Jungermannia Floerkii Web. et Mohr., Bot. Tasch. p. 410 (1807). 
Jungermannia barbata var. Floerkii Nees, Eur. Leb. II p. 168 (1836). 
Jungermannia lycopodioides var. Floerkii Lindb., Muse. Scand. p. 7 (1879). 
Lophozia Floerkii Schiffn. in Engl, and Prantl I 3 p. 85 (1893). 

Dioicous. In pale 
green to dark green or 
brownish loose or com- 
pact tufts, frequently 
forming extended masses. 
Stems to 5 cm long, sel- 
dom longer, green or 
brown, rigid and 
flexuous, ascending or 
erect, sparingly branch- 
ed ; rhizoids dense and 
rather short, colourless. 
Leaves imbricate, sym- 
metrical, ascending, slight- 
ly obliquely inserted, 
quadrate- rotund, j-lobed, 
1. Stem. 2. Leaf, with basal cilium sinus gibbose, lobes 

enlarged 3. Cells. 4. Underleaves. broadly ovate, subequal, 

incurved, acute or obtuse, 
antical margin shortly decurrent, equalling in length the postical 
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margin the latter with 1-4 cilia at base , having the cells hardly 
longer than broad ; cells 21-26 y, rounded-polygonal, walls thin, 
trigones small and distinct ; cuticle verruculose. Underleaves 
large, usually deeply bifid, the margins more or less longly ciliate. 
Involucral bracts erect, embracing the perianth, plicate above 
and crispate, shortly 3-7-lobed, lobes variable, obtuse or cuspidate : 
bracteole broad, more or less ciliate. Perianth nearly cylindrical, 
plicate, narrowed at the apex, mouth shortly ciliolate, the cilia 
one cell long. $ bracts terminal, in 4-7 or more pairs, imbricate, 
concave, saccate at base, the antical margin with a tooth at base ; 
antheridia 2-3, oval-globose, shortly pedicellate. Gemmae very 
rare, on the leaf-lobes at the apex of branches, oblong to 3-4 
angled, greenish- white to reddish, usually 1 -celled. 


Waf a... •* t 
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forma Naumanniana Nees, Eur. I.eb. II p. 170 (1836). 

Larger than the typical plant, in swelling yellowish-green tufts 
in wet ground. Leaves more distant, widely spreading, or 
squarrose, usually flat, sometimes channelled, rarely crispate. 

Hab. Banks and among rocks and rocky ledges, subalpine and alpine, 
ascending to 4000 ft. alt. 

Distrib. Devonshire to Shetlands, rare in the south, frequent to common 
elsewhere, except in the West Highlands ; Ireland. 

This species occurs in many forms and is sometimes confusing. The 
nearly constantly 3-lobed leaves with the postical teeth or cilia having short 
cells, and the distinct underleaves, make it readily known as a rule ; in most 
cases the lobes are incurved. The leaves are frequently broader above the 
middle than below, and in some forms are almost transversely inserted, and 
they are not seldom only 2-lobed on slender stems ; when this occurs in 
depauperate plants the underleaves are frequently subulate and almost entire. 
The lobes are sometimes acute but probably never bristle-pointed ; the sinus 
is not always gibbose. The cilia at the base of the postical leaf-margin are 
sometimes reduced to a tooth or process. Perianths are uncommon and fruit 
has not, I believe, been seen in Britain, though sterile $ inflorescence is 
common. plants are uncommon and gemmae are very rare ; the descrip- 
tions of gemmae by authors must in most cases be transferred to L . Hatcheri. 


120. Lophozia atlantica (Kaal.) Schiffn. 

Jungermannia atlantica Kaalaas, Beitr. Leb. Norw. in Videns. Skr. No 9 
p. 11 (1898). 

Lophozia atlantica Schiffn., Krit. Bemerk. in Lotos p. 46 reprint (1901) ; 
K. Mull., Rabh. Krypt. FI. I p. 652 (1910). 
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Dioicous. Resembling 


L. attenuata. Small, In 
loose, but intricate, 
greenish-brown to 
brown tufts. Stems 1-2 


cm long, green or brown, 


: I w x 240 flexuo us, ascending, 

| * 3 °1 ^ ‘ simple or branched, 

Cn> 3 X V without small-leaved in - 

! n }>^ novations from the apex 

I of the stem ; rhizoids 

j_. 4. 3 . scarce or rather numer- 

— — - — ous, colourless. Leaves 

„ imbricate, patent to 

1. stem. 2. Leaves. 3. ells. erecto-pateot, subcom- 

4. Underleaves. plicate-concave, almost 

transversely inserted, the 
margin of antical lobe 
shortly decurrent, 2-4-lob ed, being 2-lobed and broadly oval or 

3- lobed and obovate-quadrate to rotund-quadrate, more rarely 

4- lobed, sinus acute ot obtuse, not gibbose, lobes subequal, 
incurved, the postical rather the smaller , triangular or ovate, 
acute to subacute, postical margin without teeth or cilia at base / 
cells 16-23 /x, quadrate-hexagonal, walls somewhat thickened, 
trigones small ; cuticle striate-verruculose, Underleaves few , 
small, near apex of stem and branches, subulate to lanceolate, 
or absent. Gemmae 30-35 /x by 20-25 /x, irregularly and obtusely 
3-4-angled, 1 celled, seldom 2-celled, in vinous-red clusters 
at the apex and margins of the uppermost leaf-lobes, frequently 
rendering them ciliate. 


var. asperrima Arnell, Botan. Notis. p. 152 (1906). 

Taller, to 5 cm long and generally darker in colour, leaves 
frequently less deeply lobed, the cells larger and with thinner walls, 


trigones smaller or absent. 


Hab. On rather dry soil among rocks, subalpine. 


Distrib. N. to Caithness, rare ; Ireland, var. asperrima, Yorkshire. 


Intermediate between L. Floerkii and L. attenuata and frequently 
separated with difficulty, especially from the latter. It differs from L. 
attenuata in the constant absence of the small-leaved innovations from the 
apex of the stems, the more varying number of leaf-lobes, of which there are 
very frequently only two, and in the underleaves being frequent in the younger 
parts of the stem and branches, seldom on the older parts, but sometimes 
present there and rather large ; the leaves are also sub-complicate, more 
transverse, and the lobes more incurved, and the cells rather larger ; it i s 
more confined to the west side of the country. 
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There is a small form of L. Floerkii with only a few subulate underleaves, 
which is much like L. atlantica, but even in this form the underleaves are 
rather more in evidence, the leaves generally more oblique, the postical margin 
has occasionally a tooth at the base and the cells are rather larger. In general, 
L. Floerkii is easily separated by its larger size, oblique leaves, distinct teeth or 
cilia at base of postical margin and the large underleaves which are more or 
less ciliate. 

Arnell thought that the leaves of his var. aspevrima were coarsely papil- 
lose but as Schiffner pointed out in Krit. Bemerk. Ser. IX p. 18 (191 1) this is not 
the case. 


121. Lophozia attenuata (Mart.) Dum. 

Jungermannia gracilis Schleich., PI. Crypt. Helv. Exs. 3 no. 60 (1804) ; 
Lindb., Muse. Scand. p. 7 (1879). 

Jungermannia quinquedentata 8 attenuata Mart., FI. Crypt. Erlang, p. 177 
(1817). 

Jungermannia attenuata Lindenb., Syn. Hep. p. 48 (1829). 

Lophozia attenuata Dum., Rec. d’obs. p. 17 (1835). 

Jungermannia barbata var. attenuata Nees. Eur. Leb. II p. 163 (1836). 
Lophozia gracilis Steph., Spec. Hep. II p. 147 (1902). 

Dioicous. In loose, 
but intricate, green to. 
brown tufts. Stems 1.5- 
4 cm long, green ox- 
brown, flexuous, ascend- 
ing, simple or branched, 
with slender and almost 
cylindrical densely im- 
bricated appressed-leaved 
innovations from the apex 
of the stem ; rhizoids 
usually numerous except 
on the innovations, 
colourless. Leaves im- 
bricate or approximate, 
patent to erecto-patent, 
concave , slightly obliquely 
inserted, the antical mar- 
gin shortly decurrent, oh ovate-quadrate, normally j-lobed to 
sinus acute or obtuse, not gibbose except near the perianth, lobes 
subequal, the postical rather the smaller, triangular-acute to sub- 
acute, postical margin without teeth or cilia at base ; leaves on the 
innovations erect, appressed, transverse, concave, oblong to sub- 
quadrate, 2-3- or 4-lobed, frequently gemmiferous and erose at apex ; 
cells 15-21 p, quadrate-hexagonal, walls somewhat thickened. 



1. Gemmiferous stem. 2. Lower leaf. 
•3. Upper leaf. 4. Cells. 5. Gemmae. 
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trigones small, sometimes indistinct ; cuticle striate-verruculose. 
Underleaves absent , or rarely present and subulate to lanceolate. 
Involucral bracts larger than the leaves, embracing the perianth, 
the apex patulous, unequally 3-5-lobed, sinus gibbose, lobes acute 
or cuspidate ; bracteole irregularly 2-4-lobed, lobes acute or 
cuspidate. Perianth longly exserted, oblong to cylindrical, 
obtusely plicate at the apex, the mouth unequally ciliate, cilia to 6 
cells long. Capsule longly pedicellate, oval, bright red-brown. 
Spores 10-14 ju, vinous red, asperous. Elaters the same colour. 

bracts in the middle of the stem, in 5-7, or more, pairs, closely 
imbricated with the apex patulous, very concave, saccate at base, 
3-lobed, sinus frequently gibbose, the antical margin with a tooth 
at base ; antheridia 1-2, oval. Gemmae -pale green at the apex of 
the leaves of the innovations and sometimes of the stem, irregularly 
angled, pyramidal or oval, 2-celled. 

Hab. Subalpine banks, walls' and stumps. 

Distrib. N. to Caithness, frequent ; Ireland. 

The slender shoots, several of which may be sometimes noted together at 
the apex of the stems, render this species in general to be easily known. When 
these shoots are absent (var. eflagellis Schiffn.), the plant bears some resem- 
blance to small forms of L. Hatcheri, but the present species never has bristle- 
pointed leaf-lobes or cilia at the base of the postical margin, nor has it ever 
well developed underleaves. The much smaller leaf-cells will distinguish 
it from any form of L. Floerkii, as well as the entire or almost entire absence of 
underleaves ; also in L. attenuata the postical margin of the leaf is rather 
shorter, and the postical lobe rather smaller than the antical, the middle lobe 
being the largest. 

The leaves are broader at the apex than at the base, but in the innovations 
the apex is frequently truncate. Some leaves are frequently 2-lobed and a few 
are occasionally 4-lobed. A form occurs with the leaves mostly 2-lobed, 
which might be confused with L. ventricosa, but the smaller leaf-cells alone will 
distinguish it from that plant. The walls and angles of the leaf-cells are some- 
times considerably thickened, so much so as to be almost guttulate. The 
cilia of the mouth of the perianth are stiff and bristle-like, with a few 1 -celled 
teeth among them. 

Evans has pointed out in Rhodora p. 187, 1908 that Schleicher's Junger- 
mannia gracilis is a nomen nudum , the name only appearing in a set of exsiccata 
without diagnosis. 

A related species is L. Binsteadii (Kaal.) Evans, the original description of 
which was published by Kaalaas in his Beitr. zuv. Leb. Now . p. 9, 1898. This 
may be expected to occur, among mosses in moist ground, on some of our higher 
hills. It resembles a slender form of L. quinquedentata a good deal in habit, 
and is without underlea ves, but it is yellowish to reddish-brown in colour ; 
the leaves are antically secund with the lobes bluntly pointed and incurved. 


122. Lophozia barbata (Schmid.) Dum. 


Jungermannia barbata Schmid., Icon. PI. p. 187 (1747) et Diss. de Jung. p. 20 
(1760). 

Lophozia barbata Dum., Rec. d'obs. p. 17 (1835). 

N 
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Jungermannia bavbata var. Schreberi Nees, Eur. Leb. II p. 189 (1836). 



1. Stem. 2. Leaf. 3. Cells. 
4. Gemmae. 


Dioicous. In loose 
depressed brownish- 
yellow , less frequently 
dark green tufts. * Stems 
to 5 cm. long, stout 
and flexuous, brown, 
procumbent or ascend- 
ing, simple or furcate 
with long branches ; 
rhizoids short and dense, 
colourless. Leaves im- 
bricate, flat , horizontal , 
symmetrical, very 
obliquely inserted, not 
crisp ate when dry, 

ob cun eat e-quadrate, 4- 
lobed, occasionally 3- or 
5-lobed, sinus undulate and obtuse, lobes subequal, ovate-triangular 
to ovate-oval, obtuse or more seldom acute, the antical margin 
decurrent, of almost the same length as the nearly straight postical 
margin which is without teeth or cilia at base'; cells 23-28 /x, 
rounded-polygonal, opaque, walls thin, trigones small and distinct ; 
cuticle granulate. Underleaves generally absent, when present 
small and subulate, more rarely large and lanceolate or bifid with 
the margins entire or ciliate. Involucral bracts erect, resembling 
the leaves but more deeply lobed, the sinus frequently gibbose, 
lobes longer and more or less spinous-dentate ; bracteole bifid' 
variously laciniate. Perianth oblong, plicate at the apex, the 
mouth lobed and dentate. Capsule rotund-oval, brown. Spores 
brown, verrucose. $ bracts terminal, closely imbricate, ventri- 
cose, the antical margin with 1-2 teeth ; antheridia 2-5, oval, 
large. Gemmae in reddish-yellow clusters at the apex of the 
leaf-lobes, 3-6-angled or oblong, 1-2-celled. 


Hab. Moist walls and banks, ascending to 2700 ft. alt. 

Distrib. N. to Shetland, uncommon ; Ireland. 

, A distinctly marked species which seldom gives rise to difficulty ; the very 
obliquely inserted, horizontal leaves, generally flat, both when wet and dry, and 
the four obtuse lobes almost parallel to the stem, render it in most cases easily 
known. There are frequently some leaves which are 3-lobed and occasionally 
a few which are 5-lobed, but the greater part are nearly always 4-lobed. 
Underleaves are normally absent, but they are sometimes present and occasion- 
ally large. A form occurs which has less oblique leaves, mostly 3-lobed and 
concave, and bears some resemblance in habit to L. Floevkii, but the postical 
margin is always without teeth or cilia, the underleaves are* absent or poorly 
developed, and an examination of the young leaves at the apex of the stem will 
generally show the characteristic marks of L. bavbata . 

Perianths are rather frequent, but mature fruit is very rare ; plants and 
gemmae are rare. 
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123. Lophozia quadriloba (Lindb.) Evans 


J unqermannia quadriloba Lindb., Soc. F. FI. Fenn. 1883 et Muse. Asiae Bor. 
L p- 55 (1889). 

Lophozia quadriloba Evans, Proc. Wash. Acad. p. 304 (1900). 

Sphenolobus quadrilobus Steph., Spec. Hep. II p. 168 (1902). 


Dioicous. Slender . Loosely tufted or as scattered stems 
among mosses, olive-green to fuscous or almost black in colour. 
Stems 3-4-cm long, brown or black, rigid, erect or ascending, 


simple or furcate, terete-foliate ; rbizoids numerous, colourless. 
Leaves remote or imbricate, almost transversely inserted, semi- 
amplexica-ul , concave , the antical margin shortly or hardly decur- 
ren:, broadly obcuneate to transversely elliptic , 3-4-lobed to the 
middle or beyond, occasionally some leaves 2-lobed, sinus narrow, 
strongly gibbose and recurved, lobes oblong to triangular-ovate, 
acute or subacute/sometimes one or more obtuse, incurved, their 

margins reflexed, postical 
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1 . Stem. 2. Leaves, with basal cilium 
enlarged. 3. Cells. 4. Underleaf. 


margin and generally also 
the antical margin with 
1-3 cilia or teeth at base 
having cells only slightly 
longer than broad ; cells 
18-28 fx>, rounded-poly- 
gonal, walls somewhat 
thickened, trigones large, 
indistinct ; cuticle coarse- 
ly verm cose. Under- 
leaves large, bifid to the 
base, segments long, 
lanceolate-subulate, al- 
most filiform towards the 
apex, the base with 1-3 
cilia. Involucral bracts 
larger than the leaves, 


erecto-patent, 4-5-lobed to the middle, lobes less incurved, the 
basilar teeth larger ; bracteole very similar to the bracts but 
narrower. Perianth (immature) cylindrical-obovate, obtuse, pli- 
cate above, mouth large, irregularly dentate, the teeth short, 
incurved, serrate, bracts closely imbricate, saccate at base, 
4-lobed to the middle, lobes obtuse and more incurved ; antheridia 
2-3, oval, large, shortly pedicellate. Gemmae {teste Arnell) 
yellowish, at the apex of the upper leaf-lobes, variously shaped, 
mostly rhomboid, sometimes triangular or ovate, thick-walled, 
2-ceiled. 


Hab. Alpine rock ledges from 1900-3000 ft. alt. 
Distrib. Ben Lawers district, very rare. 
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Is a more slender plant than L. Floerkii with which it might be confused, 
and it also differs among other points, in being terete-foliate, leaves more 
transverse, semi-amplexicaul and more concave, more deeply lobed, lobes most 
commonly four with their margins more reflexed and the sinus strongly gibbose, 
cell-walls more thickened, especially at the angles, and the cuticle coarsely 
verrucose. It is imtermediate in character between that species and L. 
Kunzeana ; in the latter the leaves are almost all bilobed in British specimens. 

The leaves are commonly considerably broader than long, and although 
they are mostly 4-lobed, a good number of them are only 3-lobed ; they are 
rather seldom 2-lobed, except on the branches : the lobes are most frequently 
acute and are sometimes acuminate ; the sinus is very narrow and so much 
reflexed that the lobes often appear as if constricted at the base. The cilia at 
the base of both margins of the leaf vary ; one at least is nearly always present 
on the postical side and generally also on the antical, but the latter is frequently 
reduced to a small tooth and may require some care to detect. 

It has only been found sterile in Britain. Gemmae appear to be very rare 
everywhere and have only been noted by Arnell. 

124. Lophozia Kunzeana (Hub.) Evans 

Jungermannia Kunzeana Hiiben., Hep. Germ. p. 115 (1834). 

Lophozia Kunzeana Evans, Proc. Wash. Acad. p. 305 (1900). 

Sphenolobus Kunzeanus Steph., Spec. Hep. II p. 160 (1902). 

Dioicous. In scattered 
stems among mosses or 
loosely tufted, yellow- 
brown , more rarely 
green. Stems 2-4 cm 
long, yellowish-brown , 
rigid, erect or ascending, 
sparingly branched ; 
rhizoids long, numer- 
ous, colourless. Leaves 
imbricate or remote, 
the lower horizontal, the 
upper erecto-patent or 
nearly erect, almost 
transversely inserted, the 
antical margin hardly 
decurrent, semi-amplexicaul, obtusely conduplicate-concave from 
a shortly sheathing base , subquadrate to sub-rotund, generally 
broader than long, bilobed , a few occasionally 3-lobed, sinus 

narrow at base and frequently gibbose, lobes broadly ovate with 
rounded apex , incurved, postical margin at base %tsually unarmed, 
but sometimes with a tooth or with weak cilia ; cells 18-23 \x, 
quadrate-hexagonal, walls somewhat thickened, trigones generally 
small ; cuticle striate-verruculose. Underleaves large, erecto- 
patent, divided almost to base into two long subulate to lanceolate 
segments, entire or with 1-3 teeth or cilia near base. Involucral 
bracts erect, broader than the leaves, undulate, with a tooth or 



I. Stem. 2. Leaf. 3. Cells. 
4. Underleaf. 5. Gemmae. 
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lacinia at base of one or both margins, 4-lobed to -J-, sinus very 
narrow and gibbose, lobes ovate, subacute to obtuse, sometimes 
apiculate ; bracteole oblong, bilobed to spinous-dentate at base. 
Perianth oblong-ovate, plicate at the apex, the mouth dentate- 
serrate. Capsule oval-elliptic, dark brown. Spores 10-14 ft, 
pellucid, pale red, minutely asperous. Elaters vinous-red. $ 
bracts shorter and more erect than the leaves, intricate, sa.ccate 
at base, the lobes incurved. Gemmae yellow-green, in clusters 
on the apex of the upper leaf-lobes, irregularly angled or oval. 

Hab. Alpine marshes and side of streams, 2700-4100 ft. alt. 

Distrib. Slie an Monagh, Isle of Man ; Perthshire ; West Inverness to 
Aberdeen, very rare ; Ireland. 

The underleaves are sometimes much hidden by the rhizoids, and must not 
be overlooked on this account ; they can usually be readily seen on some parts 
of the stem, and their presence will prevent confusion with other bilobed 
species with somewhat complicate leaves as L. alpestris, etc., L. Kunzeana will 
probably not be mistaken for the other species of Barbilophozia, the most 
commonly bilobed leaves together with the large, mostly bipartite underleaves 
being found alone in this plant, except rarely in L. Floerkii , but the latter has 
less deeply divided lobes. The var. plicata (Hartra.) which has not been found 
in Britain, has the leaves more imbricate and frequently with 3-4 lobes. 

Some leaves have occasionally subacute lobes ; the cell- walls vary in being 
thin or thickened, and the cells are notably larger at the base than at the 
margin. Although the underleaves are usually bipartite, some are occasionally 
undivided and lanceolate. Innovations from below the $ inflorescence are 
common ; the subinvolucral leaves are frequently 3-lobed with the margins 
undulate. The involucral bracts are much like those of L . quadriloba. 

125. Lophozia obtusa (Lindb.) Evans 

Jungermannia obtusa Lindb., Muse. Scand. p. 7 (1879). 

Lophozia obtusa Evans, Proc. Wash. Acad. 2 p. 303 (1900). 

T . ~~ ___ ~ Dioicous. In scattered 

x. vz y/ stems among mosses, or 

- X V V ( ) more rarely in loose tufts, 

( /J f ) ) ^ green or yellow-green in 

i| . colour. Stems 2-5 cm 

{' \ thick, flexuous, the 

y V .... <|A|^ ^ ^ * postical side reddish - 

{ I ry t purple , ascending or 

/ ) 'W; | y suberect, usually sim- 

j U-<; w< . ; - pie with innovations 

*“ y y "A from below the $ inflor- 

2 escence ; rhizoids red - 

j, — — dish-purple at base , short, 

dense, numerous, to apex 
1. Stem. 2. Leaf. 3. Cells. 0 f s t eirL Lower leaves 

remote, the upper gener- 
ally approximate to imbricate, flaccid, horizontal or occasionally 
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suberect, the upper portion reflexed, quadrate-rotund , the 
antical margin shortly decurrent, k t bilobed, sinus rather narrow , 
obtuse and rounded at its gibbose and recurved base, lobes broadly 
ovate, rotundate at apex , somewhat unequal, the postical usually 
the larger ; cells 20-30 /x, of nearly equal size throughout, oblong- 
rotund, 4-6-angled, the walls thin, trigones small ; cuticle striate- 
verruculose. Underleaves triangular-subulate at the forking of 
the stems, otherwise absent or rudimentary, Involucral bracts 
erect or with the upper part reflexed, smaller or of the same size 
as the leaves, the margin frequently slightly dentate, irregularly 
2 -d.-lohed, sinus obtuse or sub-acute, lobes acute or more seldom 
obtuse ; bracteole large, variable in shape, frequently bipartite. 
Perianth very longly exserted, narrowly cylindrical to cylindrical- 
clavate, smooth, plicate near the contracted apex, mouth dentate- 
ciliate, teeth sometimes slightly serrate. bracts terminal or 
at the middle of the stem, in 6-10 pairs, smaller than the leaves, 
nearly transverse, concave, saccate at base, the lobes unequal , 
obtuse, incurved ; antheridia 2-3, globose. Gemmae pale green, 
angular, mostly 1 -celled, at the apex of the leaf-lobes, rare. 

Hab. Among mosses on shady banks and rock ledges, chiefly alpine, 
ascending to 3000 ft. alt. 

Distrib. Wales to Highlands of Scotland, very rare. 

This rare species is not difficult to recognise, the rodundate lobes not 
resembling those of any other, and the sinus is so markedly gibbose that the 
inner margins of the lobes are often connivent ; some leaves are occasionally 
subacute or even acute or apiculate, especially on the antical lobes ; the leaves 
on the innovations are commonly distant and variable in shape, and frequently 
acute or apiculate and sometimes 3-lobed. The almost entire absence of under- 
leaves will prevent possible confusion with the larger members of the L. 
Muelleri group ; the mouth of the perianth is not contracted into a tubular 
beak, and the involucral bracts are unlike those in that group. The fertile 
plant is rare, and mature fruit has apparently not been seen ; sterile perianths 
are short and broad ; only the plant has been found in Britain. 

The relationship of this species is doubtful. Lindberg placed it in the 
L. Muelleri group and in this he is followed by Warnstorf ; Massalongo places 
it in the L. ventricosa group and Schiffner inclines to place it between L. 
ventricosa and L. alpestris or alternatively in the Barbilophozia group. Kaalaas 
gives it as being near L. Kunzeana and in this has been followed by Muller 
with the reservation that it is also near L, Wenzelii. 
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XXXI. SPHENOLOBUS (Lindb.) Steph. 

Tunvennannia Subgen. Sphenolobus Lindb., Manip. Muse. Sec. p. 369 (1S74). 
Sphenolobus Steph.? Spec. Hep. II p. 156 (1901). 

Plants similar to Lophozia but with leaves transversely inserted, 
shortly sheathing at the base, more or less conduplicate-concave, 
usually bibbed and without und-erleaves or with them rarely present 
and rudimentary. Dioicous. 

This is an artificial genus separated from Lophozia on account of the 
transversely inserted, conduplicate leaves. Stephani in Spec. Hep. includes 
Lo-phoHa quadriloba and L. Kunzeana on this account, but the genus is more 
advantageously limited bv omitting species which have the constant presence 
of underleaves and the frequent presence of postical cilia on the leaf margin. 
Schiffner has further suggested the elimination of those species which normally 
have 3-lobed leaves, and also their possible elevation to another genus which -ie 
has named Tritom aria. 

r Leaves with three equal lobes, lobes obtuse 13*- pohtus 

1 \ Leaves 2-lobed, or with 2-3 unequal lobes - 

/ Anticallobe reduced to a tooth, leaves with 2-3 unequal lobes 3 

2 \Antical lobe larger, leaves 2-lobed 

f Gemmae elliptical, 12-17 fi ; leaf-cells 10-17 M ..... .... ******* 

3 -j^ Gemmae angular, seldom pyriform, 17-26 p ; 

J Leaves nearly parallel to stem, f-bilobed ; minute, reddish-brown^. 

4 (.Leaves patent to erecto-patent, bilobed or less (except S. ovatus) 5 

J Plant large ; leaves closely imbricate postically, lobes appearing rounded ; 

5 small ; P leaves not closely imbricate postically, lobes usually pointed... 6 
f Minute, to 5 mm long, gemmiferous ^ 

6 \ Larger! gemmiferous shoots absent, gemmae, if present, mostly 2-celled...7 

_ rPosticalk.be oblong-ovate, cells 14-21 Ml gemmae .frequent.. "7- 
7 \ Both lobes lanceolate, cells 19-27 gemmae absent - • 

Subgen. Eusphenolobus K. Mull. 

Eu- Sphenolobus K. Mull., Rabh. Krypt. FI. I p. 588 (1910). 

Leaves distinctly conduplicate-concave, 2-lobed, the lobes of 
equal size. 

126. Sphenolobus saxicolus (Schrad.) Steph. 

Jungermannia saxicola Schrad., Samml. Crypt. Gew. No. 97J1796). 

J ungermannia- resupinata L., FL Suec. p. 400 No. 1038 (1755). 

Diplophyllum saxicolum Dum., Rec. d’obs. p. 16 (1835). 

Lophozia saxicola Schiffn. in Engl, and Prantl I 3 p. 85 (1893). 

Sphenolobus saxicolus Steph., Spec. Hep. II p. 160 (1902). 


208 


XXXI. SPHENOLOBUS 


Dioicous. In compact 
depressed patches or 
among mosses, yellowish - 
brown, more rarely olive 
green. Stems 2-3.5 cm 
long, brown, rigid and 
rather thick, procum- 
bent, simple or sparingly 
branched, innovating 
from below the $ inflor- 
escence ; rhizoids some- 
what numerous below, 
long and colourless] 
scarce above. Leaves 
imbricate or approxi- 
mate, convex and closely tiled postically , flat in front, somewhat 
anticahy secund, transversely inserted, not decurrent, obtusely 
conduplicate-concave, rotund-ovate to quadrate-ovate, bilobed 
to the middle, sinus narrow, gibbose and recurved, the antical 



lobe ovate, erect-patent, acute or subacute, the apex slightly 
incurved , the postical lobe larger, oblique, obtuse, incurved ; cells 
18-24 fx, sometimes larger, roundish-quadrate, walls considerably 
thickened, the trigones rather large but somewhat indistinct ; 
cuticle striate-verruculose. Underleaves absent. Involucral 
bracts slightly larger than the leaves, erect, concave, embracing 
the perianth, irregularly 2-4-lobed, lobes acute or bristle-pointed, 
the margins spinous-dentate or dentate-serrate. Perianth longly 
exserted, cylindrical-oblong, obtusely plicate at the apex, the 
mouth contracted, irregularly ciliate and dentate, the cilia to 6 
cells long. $ plant more slender, bracts terminal, in few pairs, 
saccate at base ; antheridia 1-3, oval-globose. Gemmae absent. 


Hab. Rather dry alpine rockh, but descending to 1200 ft. alt. 


Distrib. East Inverness ; Aberdeen ; Shetland ; very rare. 


Does not resemble any other species except perhaps Scapania aequiloba, 
with which plant it might be confused by the beginner. The Scapania can be 
readily distinguished by its leaves being sharply keeled and coarsely verrucose ; 
the postical lobe is not or little convex, a few teeth are usually present on the 
margins of the upper leaves, and gemmae are nearly always to be found. 

The absence of underleaves will distinguish the present plant at once from 
Lophozia Kunzeana. 

By looking at a stem sideways, the convex postical side and the flat antical 
side are very noticeable. The antical lobes are very regularly placed, so much 
so as to look like the steps of a ladder when viewed from the front ; they appear 
m situ as if obtuse or rounded on account of the apex being incurved. 

The margins of the involucral bracts are variously armed with teeth or 
even with an occasional cilium, down to the base : the lobes are sometimes 
only denticulate. Commonly one bract is 2-lobed and the other 4-lobed 
The species does not vary much. 
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127. Sphenolobiis minutus (Crantz) Steph. 


Jungermannia miniita Crantz in Dicks., PL Crypt. Fasc. 2 p. 13 (1790). 
Diplophyllum minutum Dum., Rec. d’obs. p. 16 (1S35). 

Lophozia minuta Schiffn. in Engl, and Prantl I 3 p. 85 (1893). 
Sphenolobus minutus Steph., Spec. Hep. II p. 157 (1902). 


Dioicous. Small. In 
intricate, brown, some- 
times dark green, 
patches or scattered 
among mosses. Stems 
1.5-3 cm long, filiform , 
rigid and brittle, 
flexuous or arcuate , as- 
cending to suberect, 
more or less branched, 
innovating from below 
the $ inflorescence ; 
rhizoids scarce , colour- 
less, almost absent above . 
Leaves imbricate to 
approximate, small , con- 
vex postically and flat in 
front, somewhat antic- 
ally secund, very 
regularly, inserted , pectinate , erecto-patent, transversely inserted 
and shortly sheathing at base, obtusely conduplicaie-concave, 
rotund-quadrate, to nearly i bilobed, the sinus narrow, acute, 
nor gibbose or recurved, lobes broadly ovate, incurved, sub- 
equal or the antical smaller, acute or apiculate, the postical lobe 
frequently obtuse ; cells 14-21 p, subquadrate or irregularly 
angled, wnlls almost equally thickened, trigones being indistinct ; 
cuticle minutely verruculose. Underleaves absent. Involucral 
bracts larger than the leaves, irregularly 2-4 lobed, lobes apiculate 
to acuminate, margins entire . Perianth longly exserted, cylindri- 
cal, plicate at the apex, the mouth contracted and shortly lobed, 
setulose and dentate. Capsule oval, brown. Spores 12-15 
brown, papillose. Elaters darker brown. $ bracts terminal, 
in 4-12 pairs, similar to the leaves but inflated at base ; antheridia 
generally solitary, oval-globose. Gemmae reddish-brown, on the 
margins and apex of the upper leaves, tetrahedral or irregularly 
angled, 2-celled. 

var. cuspidatus Kaal., De Dist. Plep. in Norv. p. 376 (1893). 

Usually green. Stems elongate, leaves distant, patent to 
squarrose, | bilobed or deeper, lobes greatly unequal, the antical lobe 


w 
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1. Fertile plant. 2. Stem. 3. Leaf. 
4. Cells. 5. Gemmae. 
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nearly parallel to the stem , arising abruptly from the postical lobe 
narrow, lanceolate , to ovate-lanceolate, cuspidate or acuminate ; the 
postical lobe much larger, oblong-ovate, apiculate to cuspidate. 

Hab. Peaty banks and among rocks ; subalpine, seldom alpine, ascend- 
ing to 3300 ft. alt. 


Distrib. N. to Shetland, uncommon ; 
Ben Arthur, Argyll. Fr. rare. 


cuspidatus, 


The transverse, semi-amplexicaul, small, pectinate leaves, of which the 
antical lobe is generally rather the smaller, and the filiform and frequently 
arcuate stems which are almost without rhizoids, will distinguish this species in 
most cases. 

Marsupella Funckii, which is sometimes confused with it by beginners, is 
smaller, leaves less concave, more patent, more deeply lobed, the lobes equal, 
narrower and acute, not or hardly incurved ; it also grows on bare soil in 
which the greater part of the stems are buried, and forms much more compact 
tufts which are nearly black in exposed places ; the perianths, are, of course, 
quite different and gemmae are never seen. 

The $ plant is often much branched Fruit is rare, but gemmae are 
common. 

It is a variable species but need rarely give rise to difficulty. Some forms, 
especially when in shady ground, have distant leaves with the lobes more or less 
acute. The var. cuspidatus is the extreme form with the lobes mostly 
cuspidate, and the antical lobe is narrow and nearly parallel to the stem, 
somewhat in the manner of 5. ovatus, but the postical is broad as in 5. mimitus , 
and the cells are much smaller than in the other. 


128. Sphenolobus ovatus (Dicks.) Schiffn. 

Jungermannia ovata Dicks.. Plant. Crypt. Fasc. 3 p. 11 pi. 8 f. 6 (1793). 
Jungevmannia Dicksoni Hook., Brit. Jung. pi. 48 (1813). 

Diplophyllum Dicksoni Dum., Rec. d’obs. p. 16 (1835) ; Pears., Hep. Brit. 
Isles p. 243 (1900). 

Lophozia ovata Howe, Mem. Torr. Bot. Club 7 p. Ill (1899). 

Sphenolobus ovatus Schiffn,, Krit. Bemerk. in Lotos no. 3 p. 60 (1905). 
Diplophyllum ovatum Steph ; Spec. Hep. IV p. 110 (1910). 

ImZ JT1 IF | Dioicous. Incompact 

1 ; y, \ '1 olive-green to yellow- 

xioflj } V brown tufts. Stems 

\ ) 5—15 mm long, somewhat 

y'i/fJU/ < 24 o rigid, flexuous or arcu- 

a *- e > P ros *t ra ^ e with as- 
VW/ 2 XO cending apex., simple or 
JhX* If ^ sparingly branched, 
\ ? j innovating from below 

the 2 inflorescence; 

! L- — rhizoids long, colourless, 

to apex of stem. 
1. Fertile plant. 2. stem. 3. Leaf. Lower leaves hori- 
4 * Cejls - zontal, the upper patent 

and somewhat antically 
secund, imbricate, transversely inserted, not decurrent, obtusely 


1. Fertile plant. 2. S 
4. Cells. 


3. Leaf. 
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condtiplicate-concave, unequally bilob ed to §, the sinus acute, 
lobes lanceolate , entire or obscurely sinuate-dentate near the apex, 
the postical lobe, horizontal towards the base of the stem, patent to 
erecto-patent above, the antical lobe narrower, suberect, nearly 
parallel to the stem ; cells 19-27 fi, rounded-quadrate, the walls 
somewhat thickened, trigones rather small ; cuticle minutely 
verruculose. Underleaves absent. Involucral bracts rather larger 
than the leaves, erect, embracing the perianth, more equally 
bilobed, lobes more or less denticulate to spinous-dentate. Peri- 
anth oblong, deeply plicate to near the base, mouth broad, truncate, 
lacmiate-ciliate, the cilia to 10 cells long. Capsule broadly oval, 
bright reddish-brown. Spores 12-15 with compressed papillae, 
vinous-red. Elaters 7-9 /x, broad, with one spiral frequently 
incomplete and forming rings, vinous red. $ bracts terminal 
in about 6 pairs, imbricate, resembling the leaves but lobes more 
equal, saccate at base ; antheridia 1-2, broadly oval, shortly 
pedicellate. 

Hab. Boulders and rocks in partial shade, and stems of birch trees, 
seldom on conifers, subalpine and alpine, ascending to 3000 ft. alt. 

Distrib. Dartmoor and Wales to Sutherland and Caithness, rather 
rare ; Ireland. Fr. April-Oct. 

Will not probably be mistaken for any other species. The cuspidate 
forms of S. minutus have occasionally a slight resemblance to it, but gemmae 
are nearly always present in these and the leaf-cells are much smaller. 

The leaves increase in size to some extent as they approach the perianth. 
The uppermost leaves are more inclined to be sinuate-dentate than those lower 
down the stem, and are sometimes even irregularly serrate near the apex. 
The postical lobe in the upper leaves is oblong-ovate, but is frequently longly 
acuminate, as is commonly the case in the lower leaves. The involucral 
bracts vary from being entire to serrate ; frequently the postical lobe ends 
in a long cilium, and both lobes are often much acuminate. The $ inflores- 
cence is terminal, but empty bracts are commonly seen at the middle of the 
stem. Gemmae have not been observed. 

The position of this plant is doubtful ; the rounded fold of the leaf, not 
keeled, separates it from our species of Diplophyllum, but there are other 
species which are placed with the latter genus, as D. gymnostomophilum 
Ka,al., which seem to be related to our plant. Some forms of 5. minutus 
resembles 5. ovatus in the different direction of the two leaf-lobes, though the 
species are not closely allied. Opinions differ so greatly as to the species which 
should be assigned to Diplophyllum, that it seems preferable to retain the 
present plant in Sphenolobus until the former genus is more clearly 
differentiated. 


129. Sphenolobus Hellerianus (Nees) Steph. 

J ungermannia Helleriana Nees in Lindenb., Syn. Hep. p. 64 (1829). 
Diplophyllum Hellerianum Dum., Rec. d’obs. p. 16 (1835). 

Cephalozia Helleri Lindb., Meddel. Soc. F. FI. Fenn. 14 p. 65 (1887). 
Sphenolobus Hellerianus Steph., Spec. Hep. II p. 158 (1902). 

Dophozia Helleriana Boulay, Muse, de la France II p. 94 (1904). 
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Dioicous . V ery small 
In yellow-green to brown 
depressed patches on 
decaying wood. Stems 
to 5 mm long, filiform, 
flexuous or arcuate , 
prostrate or ascending) 
simple or occasionally 
with several branches, 
innovating from below 
the $ inflorescence ; 
rkizoids numerous , except 
on gemmiferous shoots, 
to apex of stem , long 
and colourless. Leaves 
small somewhat distant, 
larger and imbricate 
towards the $ inflores- 
cence, patent, somewhat 
antically secund, transversely inserted, not decurrent, obtusely 
conduplicate-concave, subquadrate, J bilobed, the sinus acute 
and open, lobes equal , triangular, acute or cuspidate , slightly 
incurved; cells 16-24 [x, roundish-quadrate, walls strongly and 
almost equally thickened / cuticle verruculose. Underleaves absent , 
or rarely present and then scattered, small and subulate. Involu- 
cral bracts much larger than the leaves, erect, loosely embracing 
the perianth, 2-3-lobed, irregularly spinous-dentate ; bracteole 
variable, dentate or spinous-dentate, connate with one or both 
bracts. Perianth longly inserted, oblong-obovate, normally 
indistinctly 5-plicate above, the mouth slightly contracted, lobed 
and unequally spinous-ciliate, the cilia to 8 cells long. Capsule 
broadly oval, bright reddish-brown. Spores 9-12 /x, verruculose, 
brown. bracts terminal, in 2-3 pairs, erecto-patent, greatly 
ventricose, longly apiculate ; antheridia large, solitary, oval- 
globose, the pedicel of equal length. Gemmae vinous-red at the 
apex of erect shoots having erecto-appressed deformed leaves , also 
less frequently at the apex of normal stems, cubic, stellate or 
irregularly angled, i-celled . 

Hab, Decaying logs and stumps in shaded ground, subalpine. 

Distrib. Wales to Aberdeen, very rare. 

. erec t gemmiferous shoots with the reddish clusters of gemmae at their 
a PL ces ., are conspicuous, and as they are frequently present, the plant is not 
difficult to identify with the lens. The red gemmae-clusters of the more 
common S, exsectus and S', exsectiformis do not occur on special shoots. The- 
plant in situ has a good deal the appearance of Nowellia curvifolia. Under the 
microscope it might be mistaken for a Prionolobus, but the entire margin of the 



1. Fertile plant. 2. Bract. 3. Stem. 
4. Leaf. 5. Cells. 6. Gemmiferous 
stem. 7. Gemmae. 
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leaves, which are only J bilobed, will at once distinguish it from any of our 
species of that subgenus of Cephaloziella, and underleaves are absent. In 
luxuriant specimens the leaves are stated to show occasionally some irregular 
crenulations or teeth, but I have not seen this on British specimens. The 
leaves on the gemmiferous shoots are truncate or slightly bilobed, being 
erose through gemmae ; these shoots are usually purple-brown in colour and 
are almost without rhizoids. The perianth is frequently brownish below and 
pale coloured at the apex. 

S’. minutus is a larger plant, without prostrate stems or numerous rhizoids 
and with the leaf-lobes mostly unequal, gemmae usually 2-celled and not on 
special shoots, etc. 

Sub gen. Cephalbziopsis (Spruce) Macv. 

Jungermannia Subgen. Lophozia Sect. Cephaloziopsis Spruce, Hep. Amaz. 
et And. p. 51 1 (1885). 

Cephaloziopsis Gen. Schiffn. in Engl, and Prantl I 3 p. 85 (1893). 
Jungermannia Subgen. Cephaloziopsis Pears., Hep. Brit. Isles p. 359 (1901). 

Plants small, with the habit of Cephaloziella , but with the 
branches lateral, rarely also postical, perianth pluri-plicate or 
trigonous, in the last case with the third angle antical. 


130. Sphenolobus Pearsoni (Spruce) Steph. 

Jungermannia Pearsoni Spruce, Jour. Bot. X (1881) ; Pears., Hep. Brit. Isles 
p. 359 (1901). 

Cephaloziopsis Pearsoni Schiffn. in Engl, and Prantl I 3 p. 85 (1893). 
Sphenolobus Pearsoni Steph., Spec. Hep. II p. 163 (1902). 

Cephalozia Pearsoni Steph., Spec. Hep. Ill p. 325 (1908). 


» M <is Dioicous. Small. In 

|l \ T i * * /( depressed patches , reddish- 

(n fi JfJ / \/\ brown to yellowish-brown, 

\ if Ah vm/)/ x2 °/ Ji 1 m shade reddish-green. 

..rW V St,™ 5-15 mm long, 

t J £ |/J rr yellowish-brown, nli- 

/i)A( ' form, flexuous , rigid when 

. ^rPKnry dry, prostrate or with 

\ ' the upper part ascend- 

j mg, i~3 times furcate , 

/ ^ ^ more rarely simple, the 

^ 1- 4. blanches lateral; rhi- 

zoids scarce , long and 
. Stem (antical). 2. Stem (postical). colourless, to near apex 

3. Leaf. 4. Cells. of stem. Leaves small , 

distant or subapproxi- 
, of nearly equal size throughout, erecto-patent, the upper 
of the lobes more erect and nearly parallel with the stem, the 
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1. Stem (antical). 2. Stem (postical). 
3. Leaf. 4. Cells. 
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apex frequently incurved , transversely inserted, not decurrent, 
obtusely conduplicate-concave, subquadrate or broadly obcuneate, 
bilobed beyond the middle to §, the sinus narrow at base and rounded 
or subacute, lobes equal or subequal, slightly divergent, narrowly 
triangular-ovate, acuminate , the antical margin occasionally with a 
tooth at base ; cells 14-18 /x, rectangular, opaque, the walls rather 
strongly and equally thickened , trigones therefore absent, apical 
cell of lobes acute and hyaline ; cuticle minutely verruculose. 
Underleaves small, subulate, mostly confined to near apex of stem, 
but frequently absent. $ bracts terminal in ovate capitate heads , 
bracts much larger than the leaves, erect, closely imbricate, ventricose, 
the base of antical margin frequently with a tooth ; antheridia 
solitary, roundish-oval. 

Hab. Boulders in shady ground and on rather wet rocks, subalpine, as- 
cending to 3200 ft. alt. 

Distrib. Wales to Argyll, very rare ; Ireland. 

The reddish-yellow colour, the stem rigid when dry, the capitate androecia, 
together with the small size of the plant, make it as a rule easily recognised in 
the field. Under the microscope the furcate branching is very distinct, also 
the angle which the leaves make with the stem. It might be overlooked for 
Cephaloziella byssacea, but is of a brighter colour than that species ever 
assumes, and the leaves are more regularly and equally placed on the stem ; 
on closer examination they cannot be confused, the furcate branching alone 
being sufficient to distinguish the present plant. Mavsupella Stableri, which 
has a somewhat similar colour, is smaller and with more appressed leaves, 
branching different, underleaves absent, etc. 

The underleaves are rudimentary, rarely being w r ell developed. 

The $ plant is very common and the bracts are conspicuous, both in the 
terminal ovate heads and interruptedly along the stem ; the antical tooth is 
occasionally developed into a triangular-subulate lobe. The $ plant has not 
yet been found. 

This plant differs considerably from the other species of the genus and 
might perhaps be best placed in Cephaloziopsis as a separate genus. 


Subgen. Tritomaria (Schiffn) K. Mull. 

Tritomaria Gen. Schiffn., Krit. Bemerk. u. eur. Leb. Ser. V p. 12 (footnote) in 
Beilage Ber. nat. Ver. Innsbruck 31 (1908). 

Tritomaria K. Mull., Rabin Krypt. FI. I p. 589 (1910). 

Leaves less distinctly conduplicate-concave, 2-3-lobed with 
unequal lobes, or 3-lobed with equal lobes. 
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131. Sphenolobus politus (Nees) Steph 

Jungcrmannia polita Nees, Eur. Leb. II p. 145 (1836). 

Diplophyllum politum Dum., Hep. Eur. p, 50 (1874), 

Sphenolobus politus Steph., Spec. Hep. II p. 169 (1902). 
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1. Stem. 2. Leaf. 3. Cells. 


r™ " ~ - Dioicons . I n scat tered 

! x'r 2 , ^ stems or loosely tufted 

j i\ ' { | among mosses, reddish- 

I brown to yellowish- 

<' A , \ . / brown, occasionally 

v '~9V p W xf ' yellowish-green. Stems 

p - / l C\*~' 'P 1-3 cm long, thick, rigid, 

f „ v ^ x brown above dark purple 

} • Y /; y*' underneath , decumbent 

llJ and arcuate below , as- 

^ \ ^ ^ ^ cending or erect above, 

1 * 1 simple or furcate, in- 

novating from below the 
1. Stem. 2. Leaf. 3. Cells. 0 inflorescence; rhizoids 

somewhat numerous 
below, scarce or almost absent in the upper parts, vinous-red at the 
base, otherwise colourless. Leaves soft and shining, somewhat 
distant to imbricate, patent to almost squarrose from an erect 
sheathing base , transversely inserted, not decurrent, obtusely 

conduplicate-concave, subquadrate , truncate 3-lobed, plicate- 
undulate near the apex , lobes short , obtuse, sometimes hardly 
apparent, the sinus plicate and gibbose, especially in the leaves 
when approaching the perianth ; cells large, 32-45 jjl , rounded- 
polygonal, trigones usually large but variable ; cuticle nearly 
smooth. Underleaves absent . Involucral bracts erect, resembling 
the leaves but more plicate and 3-5-lobe d. Perianth nearly 
cylindrical, obtusely plicate at the apex, the mouth contracted, 
sinuate-entire. $ bracts terminal in several pairs, resembling 
the leaves, erecto-patent, imbricate, concave, saccate at base ; 
antheridia 2, oval-globose, shortly pedicellate. Gemmae (teste 
Kaalaas) reddish-brown, on the apex of the leaf-lobes, three- to 
many-angled, often stellate. 

var. medelpadicus Arnell, lebermoosstud. in Nord. Norv. p. 27 
(1892). 

Jungermannia medelpadica Arnell, Rev. Bryol. p. 12 (1891). 

Sphenolobus medelpadicus Steph., Spec. Hep. II p. 169 (1902). 

Yellowish-green to yellowish-brown. Leaf-cells with large 
trigones, the cell-cavity stellate .. Otherwise as in the type. 

Hab. Side of streams and in wet places from 1900-3100 ft. alt., alpine. 
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Distrib. Dumbarton to Perth and Aberdeen, rare. Var. medelpadicus , 
Cam Creag, Kill-in (H. H. Knight ) ; Glen Callater ( W. E. Nicholson). 

This species varies in colour, habit and cell structure. The transverse, 
sheathing, obtusely 3-lobed leaves, together with the absence of underleaves, 
render it easily known from our other alpine species. The only plant which I 
have found to resemble it at all in the field is Lophozia quinquedentata , which 
is of about the same size and frequently of a similar colour, and cften found in 
wet ground in the same localities ; the Lophozia can be at once separated with 
the lens by its pointed leaf-lobes and the larger and greatly arched postical 
margin of leaf. 

Only the lower half of the leaf may be concave, or the leaves may be 
concave throughout, especially near the apex of the stem ; they are sometimes 
vinous-red at the base. The lobes are here and there occasionally acute or 
subacute, but the much greater majority are obtuse or rounded-obtuse. The 
sinus between the twc antical lobes is usually deeper and more plicate than the 
other ; and the folds of the sinus can be frequently seen extending down the 
leaf. Both involucral bracts may be 3-lobed, or one be distinctly 3-lobed, 
and the other shallowly 4-5-lobed. 

$ plants are frequent with us, perianths less so, while fruit has not been 
found in Britain. Gemmae are very rare, and appear only to have been seen by 
Kaalaa's in Norway. He mentions that the leaves on which gemmae occur 
have the lobes long and thin, sharply pointed and often toothed at the margins. 

The var. medelpadicus is distinct in its stellate leaf-cells, but forms which 
are intermediate with the type have been found and it may be only a form 
induced by drier ground. Arnell originally described it as a species, but later 
considered it only as a form of S. politus. 

132. Sphenolobus exsectus (Schmid.) Steph. 

Jungermannia exsecta Schmid., Icon. PI. ed. 2 p. 241 (1797). 

Lophozia exsecta Dum., Rec. d’obs. p. 17 (1835) ; Boulay Muse, de la France 

II p. 91 (1904). 

Jungermannia exsecta Breidl., Leb. Steierm. p. 320 (1893). 

Diplophyllum exsectum Warnstf., Krypt. FI. Mark Brand, p. 160 (1902). 
Sphenolobus exsectus Steph., Spec. Hep. II p. 170 (1902). 

Dioicous. Small. In 
small compact yellow- 
green to light brown 
patches or scattered 
among mosses. Stems 
5-20 mm long, green 
above, brown to nearly 
black underneath, as- 
cending, more or less 
branched, innovating 
from below the 2 inflores- 
cence ; rhizoids numer- 
ous, long, colourless to 
fuscous. Leaves imbri- 
cate, on the sterile stems 
frequently distant, some- 
what antic ally secund, the lower half erecto-patent, the upper half 



1. Stem. 2. Leaves. 3. Cells. 
4. Gemmae. 
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patulous to almost squarrose, transversely inserted, not decurrent, 
obtusely conduplicate-concave, obliquely ovate or ovate-lanceo- 
late, unequally and shortly bibbed, postical margin large and 
strongly arched, an deal margin much shorter and less arched , the 
antical lobe broadly subulate and almost reduced to a tooth , postical 
lobe large, ovate, acute, frequently bident ate with a lunate sinus, 
the margins of lobes entire ; cells io-iy gb, rounded-polygonal, 
the walls almost equally thickened. Underleaves absent. Involu- 
cral bracts larger than the leaves, erecto-patent, quadrate-rotund, 
3-5-lobed, lobes acute to acuminate, entire or dentate. Perianth 
cylindrical- obovate, plicate at the apex, the mouth unequally 
spinous-ciliate and spinous-dentate. Capsule' ovate. Spores 
9-12 gb, papillose, dark brown. $ bracts in few pairs, imbricate, 
saccate at base, the antical lobe incurved ; antheridia 1-2. 
Gemmae in reddish to yellowish clusters at the apex of the leaf- 
lobes, 12 -ij gb by g-u gb , elliptical , 2-celled. 


Hab. Decaying logs and on moss-covered rocks in shady ground, 
subalpine. 

Distrib. Wales to West Inverness, rare ; Ireland. 

Can hardly be mistaken for any other species except the following, the 
tooth-like antical lobe and the red clusters of gemmae not being found together 
in our other plants. Gemmae are almost always present and are conspicuous, 
and they are not confined to the uppermost leaves ; they usually form the 
readiest’means of distinguishing either of the two plants when in mixture, or if 
•occurring in small quantity. The cell-walls vary considerably in thickness. 
In both plants the cells towards the apex of the gemmiferous leaves are 
elongated, and must not be used in comparative measurements. 

The subinvolucral leaves and frequently the involucral bracts have much 
resemblance in shape, though smaller, to the stem leaves of Lophozia quinque- 
dentata. 

This species has so far only been found in the 'western side of the country 
and in shady ground. 5. exsectiformis, on the other hand, is widely distributed, 
both in exposed and shady places. 


133. Sphenolobus exsectiformis (Breidl.) Steph. 

Jungermannia exsecta Hook., Brit. Jung. pi. 19 (1812). 

Jungermannia exsectiformis Breidl., Leb. Steierm. p. 321 (1893). 
Diplophyllum exsectiforme Warnstl, Krypt. FI. Mark Brand, p. 161 (1902). 
Sphenolobus exsectiformis Steph., Spec. Hep. II p. 170 (1902). 

Lophozia exsectiformis Boulay, Muse, de la France II p. 92 (1904). 
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Dioicous. Resembling 
S. exs edits, but quite 
distinct in the leaf [cells 
and gemmae. Leaf cells 
about twice as large, 22-24 
/ x ; cell-walls generally 
less uniformly thickened, 
the trigones being larger, 
the cell-cavity usually 
more rounded, and at the 
base more elongated. 
Gemmae about twice fas 
large , 17-26 /z long by 
14-20 /z broad, 
irregularly and obtusely 
3-4-angled, more rarely 
pyriform. 

Hab. Decaying logs and stumps, and on peaty and sandy banks, 
subalpine. 

Distrib. N. to Shetland, uncommon ; Ireland. 

There is no difficulty in separating this from S. exsectus ; they are doubt- 
less both good species. Besides the characters given above, there is possibly 
also, some difference in the involucral bracts, but I have seen too few specimens 
of S. exsectus with bracts to form an opinion. As far as I have seen in S, 
exsectiformis , the margins of the bracts as well as of the lobes are frequently 
dentate, while in the other the margins are entire, and one or more of the lobes 
are only denticulate. 

The dimensions of the cells are the average taken from the middle of the 
leaves without gemmae ; in both this and the previous plant there are generally 
to be seen one or two cells considerably larger than the average. The cells at 
base of leaf in both are much larger. 


XXXII. ACROBOLBUS Nees. 

Acvobolbus Nees in G. L. N. Syn. Hep. p. 5 (1844). 

Gymnanthe Tayl. in G. L. N. Syn. Hep. p. 192 (1844). 

Stems prostrate, with rhizoids, simple or slightly branched. 
Leaves succubous, bilobed with unequal lobes, erecto-connivent near 
the inflorescence. Underleaves absent or minute. Inflorescence 
dioicous. Q bracts large, crispate, more or less armed. Marsu - 
pium terminal, with rhizoids. Perianth wanting. Calyptra 
adnate with the inner wall of the marsupium. 



1. Stem. 2. "Leaf. 3. Cells. 
4. Gemmae. 
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| he arc ^ e § 9 n ia, surrounded by minute leaves, are situated at the apex of 
the stem On fertilization the ventral tissue of the stem enlarges and grows 
downwards at right angles to the stem, having rhizoids towards the base The 
ba !u S ° f the mV0 UCra b ' acts be come concrete with the growing tissue and 
with it iorm a sac mside which at the base the foot of the fporogomum 
penetrates. The calyptra is adnate to this sac for its whole length except S 
the apex which is free and bears the sterile arcliegonia P 


134. Acrobolbus Wilsonii (Tayl.) Nees 

Jungermannia Wilsonii Tayl. MS. 

Acrobolbus Wilsonii Nees, G. L. N. Syn. Hep. p. 5 (1844). 

Gymnanthe Wilsonii Nees, G. L. N. Syn. Hep. p. 192 (1S44). 


Dioicous. In scattered 
stems creepi ng over mosses , 
pale yellow-green in 

colour. Stems to 2 cm 
long, fragile, flexuous, 
more or less branched, 
the branches proceeding 
from the postical angle 
of the leaves, innovating 
from below the 9 inflores- 
cence ; rhizoids long and 
colourless, scattered, on 
the fertile stems 
numerous. Leaves very 
obliquely inserted, on 
the sterile stems distant, 
horizontal or patent, 
slightly convex with the 
upper half frequently 
, , , . , . somewhat reflexed, on 

the fertile stems subimbricate, larger, erecto-secund : oblon°- 
obovate, unsymmetrical, the antical margin nearly straight, shortly 
decurrent, the postical margin arched, especially in the lower 
third, the base somewhat narrowed, one or both margins occasion- 
ally with a tooth at middle -J- bilobed, occasionally 3-lobed, sinus 
lunate at base, lobes acuminate, unequal, the postical generally 
the larger ; cells 28-35 fi, of nearly equal size, rounded-hexagonal 
with several chlorophyll granules, walls thin, trigones minute’ 
Underleaves minute, scarce, lanceolate to ovate, sometimes 
bidentate, or absent. Involucral bracts much larger than the 
leaves, amplexicaul, undulate, crispate, cordate, ventricose at 
base, the margins dentate to spinous-ciliate, § bilobed, sinus 
gibbose, lobes acuminate. Marsupium obovate-globose, at right 



•1 




220 


XXXIII. ANASTREPTA 


angles to the stem. Capsule oval, dark brown, the pedicel stout. 
Spores minutely granular, reddish-brown. Eiaters bispiral. 

Hab. On mosses on. moist rocks and stems of trees in very shaded 
ground. 


Distrib. 


West Inverness ; West of Ireland. Very rare. Fr. Nov. 


This very rare western species has only been found in our most sheltered 
places near the Atlantic coast. It is a most difficult plant to detect m the held 
although of considerable size ; this is owing to its scattered stems being ot the 
same colour as the mosses to which it is attached. 

The unsvmmetrical leaves with acuminate lobes do not resemble those of 
any of our other species except occasionally Lophocolea and Geocalyx graveolens 
The large underleaves in the former are readily distinguished m the held with 
a lens Snd the nnderleaves of the latter can at least be easily seen under the 
microscope. Lophozia excisa might perhaps be confused with . A. cr, obobus, 
but the two species grow in quite different kinds ot habitat, the Lophozia 
preferring rather dry banks, its paroicous inflorescence is almost invariably 
present, and the very different perianths are common. 


XXXIII. ANASTREPTA (Lindb.) Schiffn. 

J ungerwcmnia Sect. A ncistvepta Lindb., Bot. Notis. (1889). 

Anastrepta Schiffn. in Engl, and Prantl I 3 p. 85 (1893). 

Plants tall but slender with erect stems having few rhizoids 
■except in the lower part, simple or sparingly branched, branches 
proceeding from the postical angle of the leaves, innovating from 
below the ? inflorescence. Leaves alternate, succubous, very 
obliquely inserted but semi-ampexicaul, shortly bilobed, the postical 
margin broadly recurved. Cells small with thickened angles. 
Underleaves none or small. Inflorescence dioicous. Bracts 
irregularly lobed, bracteole lobed or lacerate. Perianth oblong, 
plicate above, contracted at the subentire or setulose mouth. 
Male bracts saccate, with a tooth at the antical base. Antheridia 
1 - 2 . 

This genus has the habit of Plagiochila and differs from Sphenolobus and 
Lophozia in its insertion of leaf. Both margins have a wide insertion across 
the stem and are semi-amplexicaul, but the leaf is very obliquely placed on the 
stem. 

135. Anastrepta orcadensis (Hook.) Schiffn. 

Jungermannia orcadensis Hook., Brit. Jung. pi. 71 (1814). 

Mesophylla orcadensis Dum., Hep. Eur. p. 130 (1874). 

Anastrepta orcadensis Schiffn. in Engl, and Prantl I 3 p. 85 (1893), 
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Dioicous. In tall, 
erect , reddish-brown to 
fuscous-brown or green 
loose tufts. Stems 4-7 
cm long, or more, brown, 
erect, commonly simple, 
but sometimes slightly 
branched ; innovating 
from below the $ inflor- 
escence : rhizoids short, 
somewhat numerous to 
near apex of stem. 
Leaves imbricate, slight- 
ly antically secund, 
erecto-patent, the apex 
generally patulous or 
squarrose, obliquely cor- 
date-ovate, concave at base, otherwise convex or nearly flat, 
obliquely inserted, the antical margin decurrent and slightly 
reflexed , with occasionally a tooth at base, postical margin broadly 
reflexed, the apex narrow, emarginate, sinus shallow, broad, lobes 
broadly triangular, slightly unequal, obtuse or acute ; cells small, 
16-21 /x, roundish-oblong, the trigones rather large. Underleaves 
absent or small and subulate and fugacious. Outer involucral 
bract 2- to many-lobed, the lobes narrow, acute, inner bract 
oblong, irregularly and acutely lobed ; bracteole oblong, irregular- 
ly inciso-lobate. Perianth longly exserted, oblong-clavate, plicate 
at the apex, the mouth contracted, shortly ciliolate and dentate, 
capsule oblong, the wall with five layers of cells. Spores 10 /x, 
reddish-brown, finely verruculose. Elaters 8 p thick, reddish- 
brown, bispiral. $ bracts at the end or middle of the stem, in 
3-5 pairs, smaller than the leaves , saccate at base, shortly and 
obtusely bidentate, the antical margin with a tooth at base ; 
antheridia 1-2, shortly pedicellate. Gemmae in reddish-purple 
clusters at the apex of the leaf-lobes, irregularly triangular or 
oblong, 2-celled. 

Hab. Steep grassy, banks, among rocks and rocky ground, subalpine 
and alpine, ascending to 3700 ft. alt. . 

Distrib. Wales to Orkney, frequent in the Highlands, rare elsewhere ; 
South-west and west of Ireland. 

This very distinct plant cannot be mistaken, the tall erect stems with the 
reflexed margins of the shortly bilobed leaves not being seen elsewhere. $ 
and $ plants occur in Britain, but are uncommon. Perianths have been found 
in Norway by Herr C. Jorgensen, and more recently by Velenovsky in Bohemia 
where fruit has also been found. Jorgensen describes the perianth as com- 
pressed from the side, this being another point of resemblance with Plagiochilci ; 
but Muller in describing the fertile perianths from Bohemia in Krypt. FI. 
I. p, 752 could not find any lateral compression, but describes them as obtusely 
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4-angled above and plicate at the apex. The description of the capsule, etc., 
is taken from him. Gemmae are common and vary greatly in shape. The 
walls of the leaf-cells vary much in thickness ; in exposed positions the cells 
are frequently guttulate. 

This species is very frequently found in mixture with Bazzania trier enata , 
and might be sometimes overlooked on this account, as the plants are a good 
deal like each other to the naked eye. 

Schiffner in his Hep. Eur. Exs. Nos. 214-221 gives several forms of this 
species depending on the situation. Two of them are commonly seen in 
Britain, viz.,/, attenuata Nees, a reddish-brown slender plant with rather small 
imbricate leaves, which grows in exposed sunny places ; and f. elongata , a 
larger green plant of moist shady ground. 


XXXIV. PLAGIOCHILA Dum. 

Martinellia Sect. b. S. F. Gray, Nat. Brit. PL 1 p. 692 (1821). 

Radula Sect. 3. Plagiochila Dum., Syll. Jung. p. 42 (1831). 

Plagiochila Dum., Rec. d’obs. p. 14 (1835). 

Plants usually large, rarely small. Stem dark brown, 
seldom pale, ascending or erect, almost entirely without rhizoids, 
arising from a creeping, densely radicellose and nearly leafless 
rhizome-like stem. Branches proceeding from the postical angle 
of the leaves. Leaves succubous, decurrent on both . sides, 
antical margin reflexed , nearly straight, postical margin arcuate, 
commonly dentate or spinous-dentate. Underleaves normally 
absent, but sometimes present, small. Inflorescence dioicous. 
$ bracts terminal on the stem or branches, free, resembling the 
stem leaves but often broader and more dentate. Perianth 
campanulate to cylindrical, laterally compressed , with a dorsal 
and sometimes a ventral wing, gibbose in the middle, the mouth 
wide, truncate or rotundate and dentate or ciliate. Calyptra 
free. Capsule oval-globose, usually shortly pedicellate, the walls of 
several layers of cells. Elaters bispiral. Androecium spicate, 
terminal or median ; bracts small, closely imbricated, saccate at 
base ; antheridia 1-10, commonly 2. 

When examining specimens of this genus, leaves from the main stem must 
be chosen ; branch- leaves usually differ considerably from those of the stem, 
and those of flagellifercns shoots deviate greatly. 

The leaf must always be detached from the stem in order to know its 
form. It is unfortunate that several of our species have been described of 
which only a few stems have been found. In this genus the leaves vary 
greatly, and it *s only by the examination of a considerable amount of material 
that the character of a species can be known with certainty. One cannot 
spend much time working at P. spinulosa and P. punctata forms where they are 
abundant on our western coast, without meeting some which seem to be dis- 
tinct from either, but close examination in the field nearly always produces 
other forms connecting them with undoubted forms of the common plant. 
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The cell-structure of P. spinulosa and P. punctata varies greatly. In 
both, the cell cavities may be markedly stellate, though less frequently so in 
P, spinulosa. On the other hand, there are minute forms of P. punctata with 
the cell-walls almost equally thickened. Both species can have almost entire 
leaf- margins. 

. f Antical margin of leaf strongly decurrent 2 

1 \ Antical margin slightly or not decurrent 4 

f Leaves ciliate-dentate, dentate, or occasionally entire, trigones small 
9 I ij6 . asplenioides 

\ Leaves spinous-dentate, the apical teeth usually the longest, trigones 

L large 3 

f Apex of leaf rounded or truncate, with 2-3 teeth ; postical margin with 

oj narrow spinous teeth 13J . spinulosa 

j Apex truncate or rounded -truncate, with 4-6 teeth ; postical margin 
with large and coarse, broadly triangular teeth 138. ambagiosa 

f Leaves horizontal, oblcng-quadrate, emarginate, trigones small 
. j 1 41. Stableri 

f Leaves erecto-patent to patent, the apex entire, bidentate or spinulose, 
L trigones large 5 

f Leaves oblong-cuneate, J bidentate, teeth acuminate ; blackish when dry 
- 140. tridenticulata 

Leaves more or less rotundate ; green or brown when dry 
q 139. punctata 


136. Plagiochila asplenioides (L.) Bum. 

Jungermannia asplenioides L., Sp. PI. p. 1131 (1753). 

Plagiochila asplenioides Dum., Rec. d’obs. p. 14 (1835). 


Dioicous. In rather 
dense and nearly erect 
tufts or extended loose 
patches, green to dark 
green in colour. Stems 
4-6 cm long, erect or as- 
cending, branched, with 
also several descending 
nearly leafless branches; 
innovating from below 
the perianth ; rhizoids 
colourless, almost absent 
on the ascending stem. 
Leaves small and dis- 
tant below, larger and 
imbricate or approxi- 
mate above, erecto-patent to patent or almost horizontal, fre- 
quently much deflexed, rotund-ovate, almost the whole margin 
more or less dentate to ciliate-dentate, antical margin strongly 
reflexed and much decurrent, the postical margin broadly recurved 
and shortly decurrent ; cells 24-34 fx, walls slightly and almost 
< equally thickened, trigones being absent or small. Underleaves 
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1 

I 





224 


XXXIV. PLAGIOCHILA 



small, subulate or bifid, or absent. Involucra! bracts rather 
larger than the leaves, irregularly spinous-dentate. Perianth 
longlv exserted , obconic-oblong, the mouth truncate, irregularly 
dentate-ciliate. Capsule cvlindrical-oval, purple-brown, nearly 
1.5-2 cm long. Spores 12-16 /x, reddish-brown, nearly smooth. 
Elaters purple. Androecium narrowly ovate, terminal, bracts 
in 4-10 pairs, smaller than the leaves, closely imbricate, erect, 
concave, ventricose at base, oblong with the antical margin 
broadly inflated at base, the whole margin entire or denticulate 
at apex ; antheridia generally in pairs, broadly oval, on a pedicel 
of nearly equal length. 

var. minor Lindenb., Spec. Hep. p. Ill (1839). 

Plagiochila Dillenii Tayl., Journ. Bot. p. 261 (1846). 

In dense, usually dark green tufts. Stems 2-3 cm long ; 
leaves imbricate, strongly convex, margin of lower leaves entire, 
of the upper leaves closely dentate. 

Forma laxa Matouschek in Verh. d. Nat. Ver. in Briinn 39 
p. 25 (1900). 

Tufts lax. Stems more branched, the branches with 
somewhat distant, mostly entire and less convex leaves. Leaves, 
on the $ stems frequently entire except near the perianth. 

var. devexa Carr., Brit. Hep. p. 56 (1875). 

In dense, pale olive-yellow tufts. Stems 3.5-5 cm long, 
sub-circinate, two or three times innovant-furcate ; leaves 
deltoid-rotund, secund, erect, closely imbricated, the antical 
margin straight, strongly recurved, entire, postical margin pro- 
jecting backward so as to form a crest with the opposite leaves, 
closely ciliate-dentate ; perianth oblong, short, scarcely exceeding 
the involucral bracts, the mouth densely ciliate. 

var. humilis Lindenb., Spec. Hep. p. Ill (1839). 

In small, erect or ascending, yellowish-green tufts, generally 
in sandy ground. Stems 1-2 cm long, with numerous stolons ; 
leaves imbricate, convex, entire or slightly dentate. 

Forma laxa Schiffn., Krit. Bemerlc. in Lotos p. 41 (1908). 

Jungermannia asplenioides 8 heterophylla Nees, Eur. I.eb. I p. 161 (1833). 

In loose, flat, green patches in shady ground. Stems prostrate 
or ascending, with numerous stolons ; leaves less imbricate,, 
slightly convex, quite entire or nearly so, sometimes emarginate at 
the apex. 

var. major Nees, Syn. Hep. p. 49 (1844). 

In tall, erect, loose or compact, pale green tufts. Stems 8-10 
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cm long, stout, sparingly branched ; leaves large, imbricate, 
nearly horizontal, dentate. 

Forma subintegerrima Schiffn., loc. cit. p. 42. 

“Foil is subintegerrimis subrepandis saepe apice oblique emarginatis,” Lindenb. 
loc. cit. 

Leaves subentire. 

Hab. Rocks, banks, tree stems, ascending to 4000 ft. alt. 

Distrib. N. to Shetland, very common ; Ireland. Fr. April- June, Sept. 

One of the commonest species and very variable. The entire-leaved 
forms are frequently confused by beginners with other species, but in the great 
majority of cases the present plant can be distinguished from, them by its 
rhizome-like primary stems, the reflexed and more decurrent antical margin, 
and by the presence of a few scattered teeth which will nearly always be found 
on some of the leaves ; the small subulate underleaves, which will frequently 
be found here and there towards the apex of the stems, will assist, as will 
also the almost equally thickened cell-walls of the leaf. The frequently 
decurved apex of stem is also a feature to be borne in mind. 

The varieties and forms are here arranged according to the method 
adopted by Schiffner in Krit. Bemerk, in Lotos p. 37, 1908, as far as I have seen 
them to occur in our islands. It has been generally acknowledged that they 
pass into one another, but I am not convinced that this is the case with the var. 
major. At least, it is much the most distinct form, and seldom gives rise to 
any difficulty in recognising it. I have not seen an authentic specimen of 
Carrington's var. devexa ; the description is taken from his British Hepaticae. 

137. Plagiochila spinulosa (Dicks.) Dum. 

Jungermannia spinulosa Dicks., Plant. Crypt. Fasc. 2 p. 14 (1790). 

Plagiochila spinulosa Dum., Rec. d’obs. p. 15 (1835). 
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postical margin strongly arched and broadly recurved, with 
several spinous teeth f cells 21-28 /*, trigones large, the cell- 
cavity rarely stellate. Underleaves small, broadly triangular, 
subulate or bifid, sometimes absent. Involucral bracts rather 
broader than the leaves and with the postical margin more 
spinous-ciliate especially towards the base. Perianth urceolate , 
mouth truncate, irregularly spinous-ciliate. q plant smaller 
and more branched ; androecium ovate-lanceolate, terminal 
or median, bracts in 4-5 pairs, closely imbiicate with the apex 
patulous, concave, ventricose at base, the antical margin incurved 
at base and with a tooth ; antheridia usually 1, oval- globose, 
on a pedicel of almost equal length. 


var. killarniensis (Pears.) Macv. 

Pla-viorhila killarniensis Pears., Journ. Bot. p. 281, pi. 473 (1905) ; Steph., 
Hedwigia 45, p. 214 (1906) ; K. Mull., Rabh. Krypt. FI. I p. 679 (1911). 

Sterile. In olive-green 
to brown tufts among 
mosses. Stems 1.5-2. 5 
cm long, brown, rigid, 
intricately branched, the 
branches horizontal ; 
rhizoids colourless, 
rather numerous, on the 
lower part of the stem, 
scarce to absent above. 
Leaves imbricate, hori- 
zontal, unsymmetrical, 
broadly oblong-ovate 
with the apex narrow, the 
antical margin entire, 
nearly straight, longly 
decurrent, slightly re- 
hexed, the postical mar- 
gin broadly expanded, and 
strongly arched above 
the base, with 2-3 spinous teeth, the teeth 2 cells long, the apex 
truncate or lunate with two slightly divergent spinous teeth, 
each. 3 cells long ; cells 21-29 /x, trigones large to very large, the 
cell-cavity frequently st/Uate. 

var. inermis Carr., Brit. Hep. p. 60 (1875). 

In rather compact tufts. Stems 1. 5-2.5 cm long. Leaves 
nearly horizontal on the main stem, on the branches suberect with 
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the upper half frequently squarrose, obliquely ovate, the postical 
margin also entire or seldom with 1-2 teeth, the apex emarginate 
with two acute or subacute teeth. 


Very variable in size, habit, and shape of leaf. Depauperate forms are 
seen when the plant occurs at its extreme range in longitude, altitude, or 
rainfall ; these have frequently deformed leaves sometimes bilobed or with the 
margin entire, and generally only slightly decurrent. It is only in the wetter 
• districts, and mainly those of the west coast, that the typical plant is found. 

Some of the nearly entire-leaved forms are occasionally confused with 
similar forms of P. asplenioides, but the shape of the leaf is generally different, 
and the large trigones in P. spinulosa are nearly always in evidence. In all 
forms of the present species the teeth are larger and more irregular in shape 
than in P. asplenioides , and the antical margin is always entire. The two 
.species differ also in shape, etc., of perianth. 

Perianths are common in the typical plant ; $ plants are rare. 

Muller in Rabh. Krypt. FI. I p. 766, describes the var. inennis from 
Husnot's Hep. Gall. exs. no. 128, but the plant represented in that number is 
A delanthus decipiens. 

In var. killarniensis , the leaves on the lower part of the stem are more 
symmetrical, and the margin entire or with 1-2 teeth at apex. This plant has 
only been gathered in small quantity, of which a few stems were kindly sent me 
by Mr. Pearson. I cannot consider it to be more than a form of P. spinulosa. 
The horizontal leaves and the bispinous apex are seen in other forms, and it has 
no other character which is not met with in that species. The broad, elongated 
and thickened cells in the centre of leaf near the base, referred to by Muller, are 
quite commonly seen in P. spinulosa. The other cells vary from being stellate 
to round. Muller gives (Tott . and Rabh. Hep. Eur. exs. No. 500, as being 
P. killarniensis , but it is not that plant, though somewhat resembling it ; it is 
intermediate between it and typical P. spinulosa , and is a not uncommon form. 
In form and direction of leaf it is a good deal like the var. inemiis , but the 
postical margin is distinctly spihous. 


138. Plagiochila ambagiosa Mitt. 

Plagiochila ambagiosa Mitt., Trans. Linn. Soc. Ill p. 195 (1891) ; Steph., 
Bull. Herb. Boiss. 5 p. 83 (1897) ; Pears., Hep. Brit. Isles p. 275 pi. 115 
(1900) ; K. Mull., Rabh., Krypt. FI. I p. 770 (1911). 

Dioicous. In erect loose reddish-brown tufts resembling P. 
spinulosa. Stems to 4 cm long, rigid, chestnut-brown, simple or 
.sparingly branches. Leaves ovate-oval to oblong-obovate with 
a very narrow base, the apex truncate to rounded-tmncate with 4-6 
broad , triangular teeth , imbricate, erect o-patent, the antical margin 
‘entire, nearly straight, longly decurrent , reflexed, the postical 


Hab. Rocks, rocky banks and tree stems in moist shady ground, chiefly 
in the west ; subalpine, seldom alpine, ascending to 2300 ft. ait. 


Pistrib. N. to Shetland, common to very common in the west, rare 
elsewhere ; Ireland, common. Var. kiflarniensis, Tore Cascade, Killarney, 
1905 (IF. H. Pearson). Var. inermis, Wales, W. of Scotland and Ireland, rare. 
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margin strongly arched,. 
slightly reflexed, naked 
on the lower 
irregularly dentate 
above, the teeth straight , 
irregular in size and 
shape, being mostly 
large and coarse , broadly 
triangular and acute, but 
hardly spinous except in 
the uppermost leaves ; 
cells 23-30 y,, trigones 
very large, the cell-cavity 
stellate. Involucral 
bracts rather larger than 
the leaves and more 
spinous-dentate. Peri- 
anth with the mouth 
truncate, regularly and 
shortly spinous-dentate.' 


1. Stem. 2. Leaf. 3. Teeth of do. 
4. Cells. 


Hab. “ Scattered through a palm-broad mass consisting of 
Hymenophyllum matted together with PI. spinulosa , PI. punctata, Bazzania 
denudata, Adelocolea decipiens" Mitten loc. cit. 

Distrib. Bantry, Ireland. ( Miss Hutchins). 

This plant was detected by Mitten in Miss Hutchins’ herbarium, and 
named by him as a new species. Only a small quantity was apparently 
gathered and it has not been found since. 

It is of the same size as P. spinulosa but the colour .is of a brighter reddish- 
brown than ever occurs in that plant. It differs also in the broadly truncate 
apex of leaf which has several teeth, the antical margin straighter, the postical 
margin less recurved and the teeth much coarser. 

The antical margin is strongly decurrent on the leaves at the middle of the 
stem, less so near the apex of the stem. Stephani gives the leaves as not 
decurrent and Pearson as shortly decurrent, but both these statements are 
certainly incorrect. The cell-cavities are usually more or less stellate and 
sometimes markedly so. The middle basal cells are elongate and thickened 
as in P. spinulosa. 

P. amhagiosa has the appearance of a distinct species, but its value is. 
somewhat uncertain on account of the small amount of material available for 
examination. The description and figures are taken from the original speci- 
men. 


139. Plagiochila punctata Tayi. 

Plagiochila punctata Tayl., Journ. Bot. p. 371 (1841) et p. 261 (1846). 

Plagiochila spinulosa g punctata Carr., Trans. Bot. Soc. Ed. 7 p. 445 (1863) ; 
" Brit. Hep. p. 60 (1875) . 

Plagiochila spinulosa var. minuta, Husn. ( non Mackay) Hep. Gall. p. 17’ 
(1875). 
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Dioicous. In dense 
yell ow- green tufts. 
Stems to 2.5 cm long, 
rigid, flexuous, with di- 
vergent branches, fre- 
quently flagelliferous ; 
rhizoids colourless, 
scarce to apex of stem. 
Leaves small below, 
larger and imbricate 
above, in the branches 
and smaller stems 
distant, patent to patent- 
divergent, semi-cordate- 
ovate to rotundate, 
aniical margin nearly 
straight, entire, hardly or very shortly decurrent , the postical 
margin strongly arched with a rounded base and several long 
spinous teeth, of which the two at the apex are usually the longest ; 
cells 17-24 /x, trigones very large , the cell-cavity frequently stellate. 
Underleaves subulate to triangular, or absent. Involucral 
bracts larger and broader than the leaves with the antical margin 
partly spinous-dentate. Perianth rotund-ohovate to widely cam- 
panulate, winged , the wings more or less spinous-dentate, mouth 
truncate, irregularly and longly spinous and spinous-ciliate. 

var. Owenii (Steph.) Macv. 

Plagiochila Owenii Steph., Hedwigia 45, p. 213 (1906) ; K. Mull., Rabh. 

Sterile. In small 
yellowish-brown tufts. 
Stems to 2 cm long, thin, 
reddish-brown, rigid, 

flexuous, equally leaved , 
simple or very sparingly 
branched ; rhizoids very 
scarce, absent above. 
Leaves not accrescent, 
small, imbricate, squar- 
rose on the lower half 
of the stem, patent to 
erecto-patent above, 

quadrate-rotund to ro- 
tundate, on the smaller 
stems ovate to oblong- 
ovate, unsymmetrical,the 
antical margin somewhat curved, especially at the base, reflexed, 


Krypt. FI. Ip. 772 (1911). 
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shortly decurrent, entire, the postical margin strongly arched , 
broadly recurved, sinuate , entire or with a spinous tooth near the 
middle ] seldom with 2-4 teeth, the apex rounded and entire, 
seldom with a spinous tooth, frequently emarginate with two 
spinous teeth on the uppermost leaves ; cells 21-28 /a, trigones 
very large, the cell-cavity stellate. 

var. minuta Breb., Hep. de la Normandie p. 5 (1840). 

Plaoiochila spinulosa var. microphylla Carr., Trans. Bot. Soc. Ed. 7 p. 446 

(1863) ? 

Small, in dense compact tufts. Stems 1-2 cm long, erect, 
much branched. Leaves closely imbricate, caducous, erecto- 
patent to patent, sometimes squarrose, very variable on the 
same stem, rotund to obovate-ctmeate, the apex frequently emarginate , 
margin with 2-6 spinous teeth, sometimes entire except at the 
emarginate apex. 

Hab. Rocks and tree stems in moist, shady ground, almost confined to 
the west, subalpine. 

Distrib. Cornwall to West Sutherland, common to very common in the 
West Highlands, uncommon to rare elsewhere ; West of Ireland, very common. 
Var. Owenii ’ Killarney, 1906 (S. /. Owen). 

This species is subject to much variation. It is smaller, more intricately 
branched and more flagelliferous than most forms of P. spinulosa, but is 
distinguished principally from the latter by the rounder leaves, the postical 
margin having its base arched and cordate, the leaves very shortly decurrent, 
more divergent from the stem, the teeth longer and more spinous-ciliate, 
and the trigones generally larger. Typical forms of the two plants are very 
distinct and are readily separated, and as such plants are the best developed 
and normal, the two may be considered as distinct species, but some forms 
of P. spinulosa, which cannot be considered as being depauperate, approach 
so closely to P. punctata that I do not think that they can always be distin- 
guished from one another. This applies to the Atlantic coast where both 
plants occur in abundance. This was also the opinion of Carrington when 
studying the plants from the south-west of Ireland, but I look upon them as 
being considerably more distinct from one another than he apparently did. 
The two species have also a somewhat different distribution, P. punctata 
being more exclusively a western species with us : it goes slightly over the 
western watershed into the eastern when the hepatic flora is still in great 
part of the Atlantic type, but it does not, as does sometimes P. spinulosa, occur 
in the eastern parts of the country. The cells are sometimes larger than the 
measurements given above. Taylor’s original specimen of Jungermannia 
punctata has markedly stellate leaf-cells. 

Minute forms of this species have usually refuse or emarginate leaves, 
which are commonly otherwise entire. They are usually found on dry rocks. 
A specimen of this form in my possession is named var. edentula Carr., but this 
appears to be a manuscript name. This form is larger than var. minor Breb. 

I can only look upon P. Owenii as a somewhat abnormal form of P. 
punctata ; the form of the leaf, and the entire or nearly margin can be seen 
in forms of the type, and the cell-structure resembles what is frequently seen 
in that species. I have seen intermediate plants from the same district. 


140. Plagiochila tridenticulata Tayi. 

Jungermannia spinulosa j9 tridenticulata Hook., Brit. Jung, pi, 14 (1812) ? 
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Plagiochila tridenticulata Tayl. in G. L. N Svn Hen n nejji\ . r r, 
Hep p. 63 pi. 3 f. 10 (1875) ; Pears., 1^900 ' 

Plagiochila exigua Tayl., Trans. Bot. Soc. Ed In 17Q / L n ' 

p. 264 ( 1 846) ; Ptears., Hep. Brit. Islesp 282^ ^ Bot 
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1. Stem. 2. Leaves. 3. Cells. 


V *ir A , ~ , ' I Dioicous. In widely 

-< '\p p y' V' x2c> |.\y( extended, depressed, 

! ’ \ 1 ! 7 olive-green patches, near- 

PpP/P. \P/ 2 W ly black when drv ’ or 

yi|r^ 1 - ' paler coloured and 

! v..- XT* loosely tufted in very 

v'4V T y rTV shaded or wetter ground. 

IV j f " PPrPpJL Stems to 2 cm long, 

V \ft >* 4; jL X' filiform, rigid, flexuous, 

\W--^ sparingly and longly 

U i, 3/ branched, frequently in- 

I — ; 1 | novating from below the 

cj inflorescence ; rhizoids 
1 . Stem. 2. Leaves. 3. Cells. colourless, very scarce to 

^ . a P ex of stem. Leaves 

pm, distant to approximate, erecto-patent to patent, oblons- 
cuneate, the base narrow , margins subequally curved and’ more or 
less irregular, the postical occasionally with ' a tooth at middle the 
antical very shortly or not decurrent, \-Ulobed, seldom 3-lobed 
sinus lunate, lobes triangular, acuminate, unequal, the postical 
being rather the larger ; cells 21-25 p, trigones rather large but 
in the more shaded plants small. Underleaves small, subulate to 
filiform, or absent. $ inflorescence unknown. Androecium 
terminal, oblong-ovate, bracts in 4-5 pairs, closely imbricate 
very broad and concave, inciso-dentate at the apex, the teeth 2-4’ 
lanceolate-subulate, the antical margin of bract with an additional 
tooth ; antheridia generally solitary, broadly oval, on a pedicel of 
nearly equal length. 

Hab. Tree stems and rocks in shady ravines on the west coast. 

Distrib. Wales to West Sutherland, rare ; Ireland. 

This is a very distinct species. It is easily distinguished frcm other 
species by its nearly black colour when dry and by the leaves, which are longer 
in proportion to their breadth than in the small forms of P. punctata orP 
spi nulosa. Even the pale forms of shady ground have firmer leaves than in the 
small corresponding forms of the others. Some forms of P. punctata occur 
in which the leaves, especially of the branches, are bilobed, and occasionally 
also with a tooth in the middle of the postical margin, but these have always 
thin, green leaves which are generally not narrowed at base, and they can 
usually be detected as being innovations ; also on other parts of the stem 
leaves will be found of various shapes, while in P. tridenticulata the leaf-form 
varies little in shape. 

The common occurrence of inflorescence is a good distinguishing 
character between this and P. punctata, as in the latter it is very rare. ” 

The leaves . are very caducous, causing the stem to be here and there 
naked, but this is also seen to some extent in P. punctata 
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P. exigua Tayl. is only a form of the present plant when in wet or moist 
shaded ground. Original specimens of Taylor’s shew without any doubt 
that it is not a distinct species. 

141. Plagiochila Stableri Pears. 

Plagiochila Stableri Pears., Journ. Bot. p. 241 pi. 358 (1896) ; Hep. Brit 
Isles p. 273 pi. 112 (1900). 

Pedinophyllum Stableri K. Mtill., Rabh. Krypt. FI. I p. 780 (1911). 
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1. Stem, antical view. 2. Do., postical. oblong-oval or oblong- 

3, Branch. 4. Leaves. 5. Under- obovate, nearly horizontal 

leaves. 6. Cells. to P atent and slightly 

convex on the larger 
stems, frequently cuneate on the branches, the apex entire, refuse, 
emarginate or emarginate-Ulobed, the lobes usually rounded or 
obtuse on the larger leaves, but frequently acute on the smaller ; 
cells 24-35 ix, the walls slightly thickened, trigones small . Under- 
leaves small, subulate, rarely bifid. 

Hab. Moist shady rocks near a waterfall. 

Distrib. Rydal Park, Westmoreland, 1877 (G. Stabler). 

Although only once collected and in small quantity, P. Stableri appears to 
be a distinct species. It has no resemblance to our other species of Plagiochila. 
It is rather more like Pedinophyllum interruptwn, though much smaller. 
Stephani, in Spec. Hep. II p. 318, suggests that it mav be possibly a form of that 
•species, but I hardly think that this can be the case’ Muller places it though 
with some doubt, in the genus Pedinophyllum. The material is insufficient to 
be certain of the position of the plant. The apex of the stem is occasionally 
•denudate and flageiliierous. There are a few stems of P. asplenioides var 
■humihs mixed with the specimen. 


1. Stem, antical view. 2. Do., postical. 
3. Branch. 4. Leaves. 5. Under- 
leaves. 6. Cells. 
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XXXV. PEDINOPHYLLUM Lindb. 

Pedinophyllum Lindb., Bot. Notis. p. 156 (1874) ; Hep. in Hib. lect. p. 504 
(1875). 

Monoicous. Plant with the habit of Chiloscyphus. Rhizoma - 
like stem absent. Stems creeping , with rhizo ids, forming depressed 
patches. Leaves oblong-quadrate, entire or retuse, nearly flat, 
hardly decurrent. Lhiderleaves present. $ inflorescence terminal 
on the branches. Perianth compressed as in Plagiochila. 

This genus comprises only one species, so far as known at present. It has 
the laterally compressed perianth of Plagiochila , but as Lindberg and Schiffner 
have pointed out, it has little else in common with that genus. A rhizomatous 
base is absent, the stem and branches both being prostrate and producing 
rhizoids, while in Plagiochila there are creeping rhizomes, from which arise the 
erect and ascending stems which are generally without rhizoids. Another 
important distinction lies in the inflorescence, this being dioicous in Plagiochila , 
while it is monoicous in the other. The present genus appears to be more 
nearly related to Leptoscyphus and to Chiloscyphus than to Plagiochila. 


I 142. Pedinophyllum interraptum (Nees) Pears. 

Jungermannia inter rupta Nees, Eur. Leb. I p. 165 (1833). 

Plagiochila interrupted Dum., Rec. d’obs. p. 15 (1835) ; Carr., Brit. Hep. p. 52 
(1875). 

Plagiochila pyrenaica ft ini err up ta Lindb., Not. pro. F. FI. Fenn. 13 p. 367 
f (1874). 

1 Leptoscyphus interruptus Lindb., Muse. Scand. p. 4 (1879). 

Pedinophyllum interruptum Pears., Hep. Brit. Isles p. 269 pi. Ill (1900). 


Monoicous. In broad, 
depressed, yellow-green 
to olive-brown patches 
on calcareous soil. 
Stems 1.5-4 cm long, 
leafy throughout , flexuous, 
prostrate with the apex 
ascending, irregularly 
branched ; rhizoids long, 
fuscous, rather numerous 
to near apex of stem. 
Leaves firm, imbricate, 
subcomplanate, nearly 
horizontal , the terminal 

.. ... ones frequently erecto- 

\ connivent, oval -quad- 

rate, the apex rounded or retuse, antical margin hardly decurrent ; 
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cells 23-30 /x, opaque, the marginal row nearly quadrangular 
trigones minute or none ; cuticle smooth. Underleaves minute* 
usually confined to near the apex of the branches, filiform, simple 
or divided. Involucral bracts resembling the leaves, but larger, 
the margins recurved. Perianth shortly exserted, broadly 
obovate, slightly longer than broad, laterally compressed, the 
mouth wide, bilabiate, rounded, crenulate to denticulate. Capsule 
oval, dark brown. Spores 12 fi, reddish-brown, nearly smooth. 
Androecium terminal or median, bracts in 4-5 pairs, closely 
imbricate, erect, concave, saccate at base, the antical margin with 
a small lobe inflated at base ; antheridia generally solitary, oval- 
globose. 


var. pyrenaieum (Spruce) KaaL, De Hist. Hep. Norv. p. 190 
(1893). 

Plagiochila pyrenaica Spruce, Trans. Bot. Soc. Ed. 3 p. 200 (1849). 

Plagiochila interrupta pyrenaica Lindb., in Hartm., Skand. FI. ed 10 II 
p. 130 (1871) ; Carr., Brit. Hep. p. 53 (1875). 

Pedinophyllum pyrenaieum Lindb., Hep. in Hib. lect. p. 504 (1875). 
Leptoscyphus interruptus jS pyrenaicus Lindb., Muse. Scand. p. 4 (1879). 

Leaves 2-3-, sometimes 4-dentate at the apex. Mouth of 
perianth acutely dentate. 

Hab. On shaded calcareous rocks. 

Distrib. Derby and Yorkshire to Argyll ; Ireland ; rare. Fr. May. 

Distinguished when sterile from entire- leaved forms of Plagiochila 
asplenioides by its creeping stem with rather numerous rhizoids, the absence of 
a primary rhizome-like stem, antical margin of leaf only slightly decurrent, and- 
the habit of the plant. The monoicous inflorescence and different shape of 
perianth, when present, will at once distinguish the plant. It has much the 
habit of C. polyanthus , but sterile specimens of the latter can be known from it 
by the larger bifid underleaves and the different cell-structure. In the dried 
plant the chlorophyll granules are collected near the margin of the leaf and 
give the cells the appearance, under small magnification, of having thick walls. 

The var. pyrenaieum is noticeable in that many of the leaves are dentate at 
the apex, and the mouth of the perianth is sharply dentate, but these char- 
acters are not constant. 
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XXXVI. LEPTOSCYPHUS Mitt. 

Mylius S. F. Gray, Nat. Arr. Brit. PI. I p. 693 (1821) ; Carr., Trans. Bot. Soc. 

Ed. 10 p. 305 (1870) et Brit. Hep. p. 66 (1875). 

Leptoscyphus Mitt., Jcurn. Bot. p. 358 (1851). 

Leioscvphus Mitt, in Hook. Handb. New Zeal. FI. 2 p. 134 (1855) ; Steph., 
Spec. Hep. Ill p. 13 (1906). 

Coleochila Dum., Hep. Eur. p. 105 (1874). 

Stem with long rhizoids, simple or sparingly branched, with 
subfloral innovations. Leaves succubous, alternate or opposite, 
entire , rarely bilobed, subrotund to ovate, cells with thickened 
walls. Underleaves always present , entire or bifid, the margins 
sometimes armed. Involucral bracts resembling the leaves. 
Perianth terminal on the main stem, rarely on a branch, inflated 
below, laterally compressed above , the mouth truncate and bilabiate , 
entire or denticulate. Capsule oval-globose, coriaceous, the wall 
of several layers of cells. Androecium usually median ; antheridia 
generally single. 

, f Plant minute, to 1 cm long, leaves distant, obcuneate... 143. cuneifolius 

\ Plant large, leaves round or ovate ! 2 

9 /Leaf-cuticle verrucose ; leaves rotundate 143. Taylovi 

~ \ Leaf-cuticle smooth; upper leaves usually ovate 144. anomalus 

1 43. Leptoscyphus Taylori (Hook.) Mitt. 

Jungermannia Taylovi Hook., Brit. Jung. pi. 57 (1813). 

Mylius Taylovi Gray, Nat. Arr. Brit. PI. I p. 693 (1821). 

Leptoscyphus Taylovi Mitt., Journ. Bot. p. 358 (1851). 

Coleochila Taylovi Dum., Hep. Eur. p. 106 (1874). 

Dioicous. In large, 
erect, yellow-green to 
reddish-purple tufts. 
Stems 3-8 cm long, stout 
flexuous, erect or 
ascending , irregularly 
branched ; rhizoids 
long and colourless, 

numerous to apex of 
stem. Leaves distant, 
below, imbricate above, 
patent to horizontal, 

broadly inserted saccate 
at base, otherwise 

convex , rotund to oblong- 
rotund , margin some- 
what undulate, the 
antical margin shortly 
decurrent; cells 45-58 ^ smaller at the margin, roundish. 



1. Stem with leaves. 2. Cells. 
3. Do., Section. 
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prominent, reticulate, trigones very large , confluent at the base i 
cuticle coarsely vermcose. Underleaves subulate or filiform, 
mostly concealed by the rhizoids. Involucral bracts rather 
larger than the leaves, undulate, erect at base, recurved at apex. 
Perianth exserted A beyond the bracts, oblong, inflated below, 
laterally compressed above , unsymmetrical, verrucose, the mouth 
narrowed, truncate, ciliate, cilia to 6 cells long, the cells verrucose. 
Capsule oval-globose, dark brown, outer layer of wall with reddish- 
brown nodular thickenings, inner layer with numerous complete 
semi-annular thickenings along the whole length of valves. Spores 
15-18 /x, brown, asperous. Elaters bispiral, reddish-brown. 
<J plant with oblong leaves, androecium terminal, bracts in 4-8 
pairs, transverse, suberect, imbricate, the lower half concave 
and saccate at base ; antheridia generally in pairs, oval globose. 
Gemmae oblong to oval, reddish-brown or green, on the margins 
of the upper leaves which thus become frequently erose, or as 
filiform, occasionally branched lines of cells in disorganised upper- 
most leaves. 

Hab. Peat-mosses, wet peaty banks and rocks, occasionally on tree stems 
and stumps, subalpine, rarely ascending above 3000 ft. alt. 

Distrib. N. to Shetland, common in many districts, rare in the south ; 
Ireland. Fr. July- Aug. 

The cell-structure of leaf with its large cells and trigones is different from 
any other round-leaved species except some forms of L. anomalus, and the 
coarsely verrucose cuticle will always distinguish it from the latter. In 
plants of very wet ground the verrucosity may be confined to near the base 
of the leaves. The colour of L. Taylori tends to being purple, while the other 
is more of a yellowish-brown. Gemmae are not uncommon in this species ; 
the gemmiferous leaves remain rotund ; ovate., acute leaves do not occur, 
but those of the male plant are oblong. There is also a difference in the capsule 
wall of the two species. L. Taylori forms large erect masses in its most com- 
mon state, while L. anomalus usually grows in thin layers among Sphagum , 
but the former is not uncommonly seen as a prostrate, creeping plant on bare 
peat. 

The underleaves in both species are concealed by the rhizoids ; they are 
most easily seen near the apex of the stem. 

The most distinct form of this species is /. parvifolia Schiffn., Krit. 
Bemerk. in Lotos p. 5, 1910. It resembles the type, but has much smaller 
leaves. It is found in erect, compact tufts and is not confined to the male 
plant. 

t Muller gives as a generic character, and as one of the marks which are 
distinctive from Lophozia, the large external layer of cells of the pedicel of 
capsule. In Leptoscyphus the external cells are 18-20 in number and twice as 
large as the inner cells. In Lophozia, according to Douin’s researches, the 
cells are apparently much more numerous. 


144. Leptoscyphus anomalus (Hook.) Mitt. 

Jungermannia anomala Hook., Brit. Jung. pi. 34 (1813). 

Mylius anomalus Gray, Nat. Arr. Brit. PI. I p. 693 (1821). 
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Jungermannia Taylori g anomala Nees, Eur. Leb. II p. 455 (1836). 
Coleockila anomala Bum., Hep. Eur. p. 106 (1874). 

Mylia Taylori Subsp. anomala Carr., Brit. Hep. p, 68 (1875). 


Dioicous. Loosely 
tufted or creeping among 
Sphagnum , rarely in 
dense tufts, yellow-green 
to yellow-brown in colour. 
Stems 2-4 cm long, 
stout, flexuous, pro- 
cumbent , simple or 
sparingly branched; 
rhizoids long and colour- 
less, numerous to apex of 
stem. Leaves imbricate 
or distant, patent, broad- 
ly inserted, concave, 
rotund or oolong-rotund, 
the antical margin very 
shortly decurrent, upper 
1. Stem. 2. Leaves. 3. Apex of leaves commonly gem-mi- 
gemmiferous leaf. 4. Cells. 5. Gemmae, ferous , erose at apex and 

ovate-lanceolate with the 
margins incurved / cells 45-55 p, roundish, smaller and sub- 
quadrate at the margin, trigones very large, cuticle smooth ; 
cells in the ovate-lanceolate gemmiferous leaves greatly elongated, 
especially in the centre of leaf. Underleaves broadly subulate! 
sometimes bidentate at apex, mostly concealed by the rhizoids. 
Involucral bracts roundish-ovate, erect at base, recurved at apex. 
Perianth oblong-oval, laterally compressed above , the mouth 
narrowed, truncate, crenulate. Capsule oval-globose, inner layer 
of wall with incomplete semi-annular thickenings on the middle 
and upper part of valves. Spores asperous. Elaters bispiral. 
Androecium terminal, bracts in 5-7 pairs, transverse, suberect, 
imbricate, ovate, concave, saccate at base ; antheridia in pairs, 
globose. Gemmae in yellow-green clusters on the upper leaves 
which are generally ovate-lanceolate , or scattered on their margins, 
oval to oblong-ovate, mostly 2-ceiled. 

Hab. On low-lying moors, occasionally on sand rocks, and stumps, 
rarely ascending above 2000 it. alt. 

Distrib. N. to Shetland, widely distributed, but generally uncommon ; 
Ireland. Fr. very rare. 




This species was at one time confused with J amesoniella Schraderi and 
Aplozia lanceolata, but at present it seems to be rarely confused with any 
except L. Taylori. The smooth leaf-cuticle will always distinguish it from the 
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latter • also the ovate gemmiferous leaves with their lengthened ceils are not 
found ’in that plant ; both are readily known from any other species by the 
very large cells and trigones. The cells lengthen with the elongation of the 
ovate acute gemmiferous leaves, all stages between normal and elongated 
cells being seen. The clusters of gemmae contain filiform lines of cells as in 
j Taylori Gemmae are not confined to the ovate leaves, but can be fre- 
quently seen scattered on the margin of the uppermost leaves in the round- 

lea ^ e Schifiner in Krit. ' Berner k. in Lotos p. 61, 1908 gives several forms of the 
species These depend on the habitat. The most noticeable is the var 
submenus, which grows submerged in erect, green tufts but even this passes 
into the land plant where not submerged. He considers the round-leavec 
form as the typical plant. 


145. Leptoscyphus cuneifolius (Hook.) Mitt. 

Jungermannia cuneifolia Hook., Brit. Jung. pi. 64 (1814). 

Mylius cuneifolius Gray, Nat. Arr. Brit. PL I p. 694 (1821). 

Mvlia cunei folia Spruce, Bull. Soc. Bot. France p>. 178 (1889). 

Leptoscyphus cuneifolius Mitt., Journ. Bot. p. o58 (1851). 

Aplozia cuneifolia Dum., Hep. Eur. p. 106 (1874). 

Clasmatocolea cuneifolia Spruce, Hep. Amaz. et And. p. 440 (1885) , I ears, 
Hep. Brit. Isles p. 254 pi. 105 (1900). 

Leioscyphus cuneifolius Steph., Spec. Hep. II p. 18 (1906). 


Minute. In small 
depressed reddish-brown 
patches , frequently creep- 
ing among Fruit ania 
T amarisci or F. germ-ana. 
Stems to 1 cm long, 
filiform, rigid, brittle, 
flexuous, brown, pro- 
cumbent, simple or 
sparingly branched, 
frequently partly naked 
on account of the easily 
broken off leaves and 
underleaves ; rhizoids 
scarce, colourless. 
Leaves thick, brittle and 
caducous, distant , sometimes approximate at intervals on the 
stem and at its apex, erecto-patent, almost transversely inserted, 
slightly concave, the antical margin hardly decurrent, obcuneate to 
subrotund, the base narrow, apex truncate , rounded or occasionally 
retuse ; cells 15-22 \x, almost all of equal size, roundish-quadrate, 
walls reddish-brown, thickened, especially at the angles ; cuticle 
smooth. Underleaves numerous and distinct, very variable, 
erecto-patent to patent, obtusely ovate-triangular, cuneate or 
subulate, entire or occasionally with a tooth at side, rarely bifid. 


1. Stem, postical view. 2. Do., antical, 
3. Leaves. 4. Cells. 
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Hab. On birch stems and on rocks in very shaded places, near the 
Atlantic coast, subalpine. 

, Distrib. Dumbarton to West Sutherland, very rare ; West of Ireland. 

This minute plant cannot be mistaken for any other species. When 
once known it is easily recognised in the field when growing in patches, these 
being thicker and of a more rusty colour than in any Cephaloziella . Under 
the lens the peculiar obcuneate leaves are diagnostic"; they are not found in 
any other of our species. When growing in scattered stems among Fmllania 
it might be overlooked, but patches of it will probably always occur in the 
vicinity. 


XXXVII. LOPHOCOLEA Dum. 


J linger rnanni a sect. Lophocolea Dum., Syll. Jung. p. 59 (1831). 
Lophocolea Dum., Rec. d’obs. p. 17 (1835). 


Plants usually large, green or whitish-green, soft and flaccid. 
Stems creeping, irregularly branched, the branches proceeding 
from the postical angle of the leaves ; rhizoids colourless, arising 
from the base of the underleaves. Leaves succubous, nearly 
longitudinally inserted , more or less decurrent antically, bifid or 
truncate, the margin occasionally ciliate or spinous. Underleaves 
everywhere present , usually bifid with a tooth at the sides. $ inflores- 
cence terminal on the main stem or branches. Bracts resembling 
the stem leaves, often more dentate or ciliate. Perianth commonly 
oblong, trigono-prismatic, the keels frequently winged, the wide 
mouth trilobate with the lobes generally bifid and denticulate or 
ciliate. Calyptra free. Capsule longly pedicellate, ovate, the 
wall pluristratose. Androecium longly spicate at the middle or 
end of the branches, or below the perianth ; bracts with an 
inflated antical lobule. Antheridia single. Gemmae unicellular. 

f Upper stem leaves usually entire or emarginate ; parcicous 


1 < 149. heterophylla 

L Upper stem leaves never entire ; monoiccus or dioicous.. ...........2 

f Leaves mostly irregularly dentate; cells 16-21 p ; monoicous 

2 4 1 go. j ragrans 

L Leaves regularly 2-lobed ; cells 25-50 fi ...3 

^ f Dioicous ; rarely with perianth 146. bidentata 

\ Monoicous ; usually with perianth 4 

fPale yellowish-green; leaf-cells 33-42 \x ; angles of perianth not or 

4 J slightly winged 147. cuspidata 

J Dark green ; cells 40-50 fx ; angles of perianth usually highly winged, 
(. the wings frequently spinous-dentate....... "148. alata 
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146, Lophocolea bidentata (L.) Dum. 

Jungermannia bidentata L. , Sp. PI. 2 p. 1598 (1762). 

Lophocolea bidentata Dum., Rec. d’obs, p. 17 (1835). 

Lophocolea lateralis Dum., Hep. Eur. p. 84 (1874). 


Dioicous. In psle green 
or whitish-green loose 
patches or scattered 
among mosses. Stems 
2-4 cm long, procum- 
bent, sparingly 
branched; rhizoids 
scarce, almost absent 
above. Leaves subim- 
bricate, patent-diver- 
gent, rhomboid- ovate, 
unsymmetrical, -J— ] bi~ 
lobed, the antical margin 
slightly curved and long- 
ly decurrent , the postical 
margin rather shorter 
but more curved, the sinus usually lunate, lobes lanceolate-acumin- 
ate , frequently divergent, commonly unequal, the antical being 
the smaller ; cells 28-35 ft, hexagonal, walls thin, trigones minute ; 
cuticle smooth. Underleaves patent, divided to below the middle 
into two subulate-acuminate lobes with generally a subulate tooth or' 
lobe on both sides . Involucral bracts larger than the leaves, 
oblong-oval, J-J bilobed, the margins recurved, entire or with a 
tooth, sinus obtuse or acute, the lobes acuminate ; bracteole 
oblong-ligulate, ■& bilobed, one or both margins with a tooth, the 
lobes lanceolate-acuminate. Perianth terminal on the main stem 
or on lateral branches, rarely present , oblong- triquetrous, the 
mouth deeply 3-lobed, the lobes broadly triangular-acuminate, 
the margins sparingly but coarsely dentate. Capsule oblong-oval, 
dark brown, the wall with 3-5 layers of cells. Spores 15-18 ft, 
pale brown, almost smooth. Elaters 8-10 ft thick, reddish-brown, 
bispiral. Androecia terminal or median on the stem or branches, 
spicate, bracts in several pairs, closely imbricate, much smaller 
than the leaves, unequally and acutely 2-3-lobed, saccate at the 
base cf the antical margin with a small incurved, dentate lobe. 
Antheridia single. 

Hab. Banks and walls and wet grassy places. 

Distrib. N. to Shetland, common ; Ireland. Fr, very rare. 

The leaves have seldom three lobes in the typical plant. The fertile plant 
is considerably branched. Perianths are rare and fruit is very rare. The 



1. Fertile Stem. 2. Leaf. 3. Cells. 
4. Underleaf. 
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teeth on the margin of the lobes of the mouth of the perianth are sometimes 
long and acuminate, but they generally end in two single cells. 

Forma lati folia Nees (L. latijolia Nees, Eur. Leb. II p. 334, 1 836 1 is a 
flaccid, elongate form of wet ground, with broader leaves, and with rhizoids 
almost absent. Schiffner has examined Nees'’ original specimen. Carrington 
gives a var. gracile of this species in Trans. Bot. Soc. Ed. 7 p. 452, 1863. " He 
states that it is not larger than Cephalozia bicuspidata, and that it is sometimes 
found in tufts with L. cuspidata. I have not seen an authentic specimen of the 
variety, but it is probably a state of L. cuspidata. Small forms of that species 
certainly do occur in pure patches, but they are sterile, and it is doubtful if 
they can be considered as being other than states of the common plant. 

Var. ciliata Warns! Krypt. FI. d. Mark. Brand, p. 243, 1902, which has 
not yet been recorded from Britain, has longer points to the leaves and bracts, 
the "leaves frequently 3-~4-!obed, the involucral bracts have frequently com- 
paratively long cilia on the margin, and the mouth of perianth has long cilia. 
This variety is not constant, though very different from the type when well 
marked. It is a plant of drier ground. 

147. Lophocolea cuspidata Limpr. 

Lophocolea bidentata (3 cuspidata Nees, Eur. Leb. II p. 327 (1836). 

Lophocolea cuspidata Limpr., Krypt. FI. Schles. p. 303 (1876). 

Monoicous. In pale 
yellowish-green, com- 
pact, patches, frequently 
on decaying wood. 
Stems 1-3 cm long, pros- 
trate or procumbent, 
branches numerous , hori- 
zontal to patent ; rhi- 
zoids scarce. Leaves 
imbricate, patent, quad- 
rate to oblong-ovate , near- 
ly symmetrical, the mar- 
gins nearly equally 
curved, £ bilobed, the 
antical margin somewhat 
decurrent, the sinus 
lunate, the lobes subulate and longly acuminate , usually equal or 
nearly so, straight or somewhat connivent, less frequently slightly 
divergent ; cells 33-42 p,, hexagonal, walls thin, trigiones. minute ; 
cuticle smooth. Underleaves patent, divided to below the middle 
into two long, subulate, acuminate lobes, with a subulate tooth 
on one or both sides. Involucral bracts much larger than the 
leaves, broadly ovale to ovate-oval, J bilobed, the sinus narrow, 
acute, the lobes subulate and longly acuminate ; bracteole oval, 
i or deeper bilobed, with generally a cilium or tooth on each side, 
the sinus narrow but rounded at base and refiexed, lobes longly 
acuminate, reflexed. Perianth usually 'present, oblong, triquetrous, 
the angles acute and occasionally winged, the mouth deeply 



1. Fertile stem. 2. Male bract. 3. Leaf. 
4. Cells. 5. Underleaf. 
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3-lobed, the lobes spinous-dentate and spinous-oili ate. Capsule 
oblong-oval, dark brown. Spores 16-17 p, reddish-brown, almost 
smooth. Elaters 9-10 ft, thick, bispiral. Androecia terminal on 
the branches, spicate, bracts in several pairs, closely imbricate, 
smaller than the leaves, unequally and acutely bilobed, the lobes 
acute, the antical lobe the smaller, saccate, the antical margin with 
an incurved lobe at the base. Antheridia single, nearly globose. 

Hab. Decaying logs and stumps, and on banks and walls. 

Distrib. N. to Shetland, common ; Ireland. Fr. Mar. -July. 

The monoicous inflorescence is the most important character to distinguish 
this species from L. bidenlata, and as inflorescence is generally present in 
L. cuspidata , there is usually little difficulty in recognising the plant. Sterile 
plants of the two species can also be known, when typical, by the more unsym- 
metrical, differently shaped leaves with shorter points and smaller cells of 
L. bidentata , but some forma occur which cannot be distinguished with cer- 
tainty wh en without inflorescence. The mouth of the p erianth is an important 
character in separating them. The involucral bracts and bracteole vary con- 
siderably in both plants, the margins being entire or with a tooth on one or 
both sides, rarely are they 3-lobed. 

148. Lophocolea alata Mitt, ex Larter 

Lophocolea alata Mitten ex Larter, Trans. Devon. Ass. Sc. Litt. Art p. 285 

(1906) ; Macv., Journ. Bot. p. 260 (1907). 

Lophocolea cuspidata var. alata K. Mull., Rabh. Krvpt. FI. I p. 803 (1911). 


Monoicous. In dark 
green to dark yellowish- 
green patches, frequently 
among mosses. Stems 
1-3 cm long, prostrate or 
procumbent, with numer- 
ous branches, in habit 
resembling L. cuspidata , 
but with leaves on the 
main stem rather broad- 
er and with shorter and 
more unequal lobes , the 
sinus lunate or obtuse, 
cells larger, 40-50 ft, 
generally more opaque 
and the trigones very 
minute. Underleaves 
commonly with a long, 
widely spreading, subu- 
late tooth on both sides. 
Involucral bracts oblong- 
bilobed, the sinus lunate, the lobes triangular-acu- 



1. Fertile stem. 2. Section of perianth. 
3. Underleai. 4. Bracteole. 5. Leaf. 
6. Cells. 




ovate, 

minate, margins usually entire ; bracteole narrowly oblong to 
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■oval, -|—i bilobed, the sinus lunate, the lobes subulate, reflexed> 
usually entire. Perianth large and longly exserted, oblong, 
triquetrous, one or more of the angles winged and more or less 
spinous-dentate , seldom all entire, the wings with 3-9 single cells, 
the mouth deeply 3-lobed, the lobes acute to acuminate, the mar- 
gins spinous-dentate to spinous-ciliate. Capsule oblong-oval, 
dark brown. Spores 15-18 /x, pale reddish-brown, nearly smooth, 
Elaters 9-10 /x, thick, reddish-brown, bispiral. Androecia as in 
L. cuspidata. 

Hab. Moist banks and walls. 


Distrib. N. to Berwick, frequent in the south, rarer northwards. Fr. 
Mar.-june. 

Closely allied to L. cuspidata and perhaps not always distinct from it, but 
it is seldom that any difficulty is found in recognising the plant, and it may be 
considered as a “small species. ’’ It is generally dark green, with the leaves 
rather broader and more unsymmetrical than in L. cuspidata, and with con- 
siderably larger cells. The size of the cells varies in both plants, and Schiffner 
has a var. grandiretis in his Krit. Bemerk. in Lotos , p. 18, 1910, with cells larger 
than in typical L. cuspidata, but not so large as in L. alata. The perianth 
and involucral bracts of L. alata form fairly distinct characters. In L. 
cuspidata one or more angles of the perianth are occasionally winged and 
-dentate, but probably never to such an extent as is seen in well-marked 
specimens of L. alata, though the size of the wings varies considerably in the 
latter. In the former one frequently sees only two of the angles with more 
than one row of cells, and all the angles are usually only obtusely keeled, 
while in the latter the three angles appear to have always more than one row 
of cells, and one or more always winged and frequently dentate. The wing 
varies in size, but is often composed of a single series of 6-9 cells super imposed 
on an angle thickened to the extent of several layers of cells. The mature 
bracts and bracteole are nearly always less deeply divided, and with the 
cuspidate points shorter than in L. cuspidata. The bracteole is by no means 
always oval as in Mitten’s figure. It varies considerably in shape, and not 
rarely has a tooth on one or both sides, but it is nearly always less deeply 
lobed than in L. cuspidata. The plant has some resemblance to L. bidentata 
in the leaf, and in the mouth of the perianth being frequently not spinous- 
ciliate. 


149. Lophocolea heterophylla (Schrad.) Dum. 

Jungermannia heterophylla Schrad., Journ. fur d. Bot. 5 p. 66 (1801). 
Lophocolea heterophylla Dum., Rec. d’obs. p. 17 (1835) ; Nees, Eur. Leb. II 
p. 338 (1836). 

Paroicous, rarely heteroicous. In flat pale yellow-green 
patches. Stems to 2 cm long, closely creeping, irregularly branch- 
ed, the branches sometimes with small deeply and acutely bilobed 
leaves ; rhizoids numerous, fasciculate. Leaves nearly horizontal, 
oblong-quadrate, variously lobed , the lower being smaller, distant or 
approximate, bilobed with the sinus obtuse and lobes obtuse or 
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acute, the upper larger, 
iriibricate with 'the 
antical margin shortly 
decurrent, the apex 
slightly narrowed and 
either rounded, truncate , 
retuse or broadly emar- 
ginate ; rarely all the 
leaves bilobed ; cells 25- 
30 /x, polygonal, the 

walls thin, trigones 
generally present, small ; 
cuticle smooth. Under- 
leaves rather large, 
incurved but nearly 
appressed to the stem, 
bifid to below the middle 
into two subulate acuminate lobes, each generally with a tooth or 
cilium near the base. Involucral bracts erect, slightly larger 
than the leaves, oblong-cuneate to oblong-quadrate, retuse or 
shortly and irregularly 2-4-lobed ; bracteole deeply bifid, the 
segments lanceolate with 1-3-cilia or teeth on the margin. 
Perianth terminal on rather short branches, longly exserted, 
cylindrical-beaker shaped, sharply 3-angled above', the mouth 
shortly trilobate, lobes broadly lobulate or coarsely dentate. Capsule 


1. Fertile stem. 2. Sterile stem with 
leaves. 3. Cells. 4. Underleaf. 


The inflorescence, which is nearly always paroicous, is usually pr 
at once distinguishes this species. In sterile plants the dimorphc 
are generally a sufficient characteristic. The upper leaves are f 
antically secund. The stems are more closely attached to the su 
than is usual in the others, and the leaves are typically of a thicker 
the chlorophyll granules fill the cells except in the centre, causing the 
opaque. The mouth of the perianth is quite different from that of L. 
and its allies. 

The f. taxi or Nees has the leaves of the sterile stems more f: 
emarginate or even bilobed. It is a less compact state of the pk 
/. multiformis Nees has many small sterile branches with leaves d< 
acutely bilobed. Both these forms may be seen growing with tt 
plant into which they pass with all stages of intermediate forms. 
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The gemmiferous plant, which is rare, resembles otherwise the typical 
plant ; the gemmae are not in any quantity. It is paroicous where inflores- 
cence has been present, and in size, colour, shape of leaves and underleaves 
in no way differs from the type. Muller in Krypt . FI. Leb . I p. 813 states 
that gemmae only occur in L. minor, but it is evident that they are also to be 
found in the present plant. 

L. minor, a calcicolous species, which should be looked for in Britain, is a 
smaller plant, with distant leaves which are usually erose through gemmae. 

150. Lophocolea fragrans Moris et De Not. 

Jungermannia fragrans Moris et De Not., FI. Caprar. p. 119 (1839). 
Lophocolea fragrans Moris et De Not. in G. L. N. Syn. Hep. p. 166 (1844). 
Lophocolea spicaia Tayl. in G. L. N. Syn. Hep. p. 167 (1844). 

Monoicous. Small and 
tender. In thin pale 
green patches on rocks or 
among mosses. Stems 
9-14 mm long, prostrate, 
irregularly branched ; 
rhizoids long, rather 
scarce. Leaves slightly 
imbricate, horizontal to 
ascending, oblon g-ovate 
to quadrate-ovate, 
unsymmetrical,the posti- 
cal margin more curved, 
the antic al margin 
shortly decurrent, apex 
emarginate-bidentate, frequently tridentate with the middle tooth 
the largest, or the upper part of the postical margin and occasionally 
the anti cal m argin with a small tooth , seldom with more except 
at apex of stem, the teeth narrowly triangular and acute ; cells 
small, 16-21 fx, quadrate-hex&gon&l, the walls thin, trigones 
absent or nearly so ; cuticle smooth. Underleaves rather large 
but variable in size, patent, bifid, segments lanceolate, usually 
with a tooth or cilium near the base. Involucral bracts suberect ; 
l nearly similar to the leaves but slightly larger, broadly quadrate- 

ovate, bidentate and irregularly dentate and denticulate in the 
upper part ; bracteole oblong, J— | bifid, segments acuminate, 
usually with one or more teeth at the sides. Perianth oblong 
triquetrous, the mouth wide and shortly trilobate, the .lobes 
irregularly dentate and denticulate. bracts in 5-10 pairs, 
narrowly spicate at the apex of the branches, closely imbricate 
with the apices recurved, broadly ovate, complicate, the antical 
margin with a large inflated and slightly denticulate lobule. 
Anthendia single, large, oval-globose, shortly pedicellate. 

Hab. On wet rocks, usually near the west coast, very rare. 




1. Stem with leaves. 2. Underleaf. 
3. Cells. 
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Distrib. Cornwall and Dorset to West Ross ; Ireland. 


The small size of the leaf-cells is a good character to distinguish this from 
small forms of L. bidentata or L. cuspidata / also the leaf- lobes do not run into 
long cuspidate points as in the other two species, one or other of which is not 
uncommonly found in mixture with it. The small size and irregular teeth of at 
least some of the leaves will nearly always distinguish it, and the monoicous 
inflorescence will also separate it from L. bidentata. The male spikes are very 
narrow and are conspicious at the end of the branches. 

Schiffner states in his Krit. Bemerk. VI Serie p. 21, 1910, that, there is 
scarcely any doubt that the Italian L. fragrans and the western European 
L. spicata are not specifically different ; also Muller in his Krypt. FI. makes 
the latter a synonym of the former, after examination of an original specimen 
of L. fragrans. I have not had the opportunity of examining an authentic 
specimen of the latter. 








XXXVIII. CHILOSCYPHUS Corda 

Cheiloscyphos Corda in Opiz, Beitr. 1 p. 651 (1829) ; Dum., Syll. Jung. p. 67 
(1831) ; emend. Schiffn., Oest. bot. Zeit. no. 5 (1910). 

Plants pale green to dark green. Stems irregularly branched, 
the branches lateral ; rhizoids colourless, proceeding from the base 
of the underleaves. Leaves succubous, alternate, nearly longitu- 
dinally inserted, decurrent anticallv, generally undivided and with 
entire margins. ■ Underleaves everywhere present , usually bifid 
and with a tooih. on one or both sides . $ inflorescence on very short 

lateral branches . Bracts in few pairs, much smaller than the leaves , 
2-3-lobed. Perianth campanulate with a wide 3-lobe d mouth, 
the lobes entire or dentate. Calyptra large, usually extending 
beyond the perianth. Capsule on a long pedicel, ovate, the wall 
pluristratose. Androecia intercalary on the stem or long branches , 
bracts resembling the leaves, but saccate with a small, incurved 
lobule at the base of the an deal margin. 

Schiffner in Oest. Bot . Zeit. No. 5, 1910, has limited this genus to species 
having intercalary androecia, with the bracts resembling the leaves. He has 
made into a separate genus, with the name Heteroscyphus, the species which 
have small, spicate androecia and with the bracts not at all resembling the 
leaves. 

f Leaf-cells 21-28 /a] plant blackish-green to dark green; usually in 

1^[ running water T57. polyanthus v. rivularis 

L Cells larger ; plant paler green ; not in running water 2 

f Cells 28-33 (a ; plant usually brownish-green ; mouth of perianth com- 

9 J monly with entire lobes 151 . polyanthus 

^ ] Cells 35-50 fi ; plant not brownish-green ; mouth of perianth commonly 
L with spinous-dentate lobes 3 

f Pale green, leaves frequently emarginate and sometimes bilobed, cells 

gj transparent 152. pallescens 

I Dull green, leaves roundish-quadrate, seldom emarginate, cells not or 
0 * slightly transparent... ,...Z57. polyanthus v. fragilis 


fragilis 
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151. Chiloscyphus polyanthus (L.) Corda 

Jungermannia polyanthos L.. Sp. Plant, ed. 2 p. 1597 (1762). 
Cheiloscyphos polyanthos Corda in Opiz, Beitr. 1 p. 651 (1829). 




Monoicous. In thin, 
ha t, and generally loose, 
green to brownish-green 
patches in wet ground. 
Stems 2-5 cm long, 
prostrate or ascending, 
with several irregular 
branches ; rhizoids fas- 
ciculate, proceeding from 
the base of the under- 
leaves. Leaves imbri- 
cate, almost longi- 
tudinally inserted, slight- 
ly convex, ascending, 
roundish-qu adrate , ro und- 
ed at the apex or occa- 
1. Fertile stem. 2. Leaves. 3. Underleaf. tiuncate or 

4. Cells. 5. Perianth, etc., of var. fragilis. Sll ^ t 7 emar g mate , the 

* " antical margin decur- 
rent ; cells 28-33 

5-7-angled, the walls thin, trigones minute ; . cuticle smooth! 
Underleaves small, oblong-ovate, more or less deeply lobed, the 
segments subulate, the margins with a tooth on one or both 
sides, or entire. $ inflorescence on very short lateral branches. 
Invoiucral bracts much smaller than the leaves, shortly bilobed! 
the lobes obtuse or acute, bracteole small, bilobed. ~ Perianth 
goblet-shaped, deeply 3-lobed, the lobes obtuse, most frequently 
nearly entire ; calyptra clavate, exserted beyond the perianth. 
Capsule on a long pedicel, oval, the wall of 4-5 layers of cells! 
Spores 13-17 fx, yellowish-brown, finely granulate. Elaters 8-10 
lx broad, reddish-brown, loosely bispiral. Androecia at the middle 
of the stem or long branches ; bracts in several pairs, resembling 
the leaves but with a small, saccate, inflexed lobe at the antical base, 
containing usually a single subglobose antheridium. 


var. rivularis (Schrad.) Nees, Eur. Leb. II p. 374 (1836). 

Jungermannia pallescens $ rivularis Schrad., Syst. Samml. Crypt Gew IT 
p. 7 (1797). - . 

Chiloscyphus rivularis Loeske, Abh. Bot. Ver. Prov. Brand, pp. 172-174 (1904). 

In blackish-green to dark green tufts on stones in running 
water, or submerged in lakes. Stems rigid, decumbent, much. 
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branched , the branches spreading, equally leaved / rhizoids scarce 
short. Leaves approximate to subdistant, or slightly imbricate, 
nearly flat and horizontal, oblong-rectangular of nearly equal width 
throughout , rounded at the apex, seldom slightly emarginate ; 
cells small , 21-28 /x, opaque , the walls thin, trigones absent. Under- 
leaves most commonly small and tender, usually shortly bilobed, 
the segments subulate to filiform, the margins generally entire. 

var. fragilis (Roth) K. Mull., Rabh. Krypt. FI. I p. 823 (1911). 

Jungermannia fragilis Roth, FI. Germ. 3 p. 370 (1803). 

Chiloscyphus polyanthus var. erectus Schiffn., Lotos no. 7 p. 333 (1900). 
Chiloscyphus fragilis Schiffn., Krit. Bemerk. in Lotos p. 27 (1910). 

In large erect or decumbent, dull green or less frequently 
yellowish-green tufts in springs and wet grassy ground. Stems 
rather fiabcid; elongated, slightly branched, the few branches 
ascending ; rhizoids scarce. Leaves very large and flaccid, seldom 
small, imbricate, ascending, distinctly convex, broadly oblong- 
quadrate to roundish-quadrate , the apex rounded, rarely slightly 
•emarginate ; leaves on the branches distant and longly decurrent ; 
cells large , 30-40 p. , sometimes larger, slightly transparent, the 
walls thin, trigones absent or minute. Underleaves small, bifid, 
frequently destroyed. Lobes of the mouth of perianth generally 
with spinous-ciliate teeth. Calyptra ‘longly exserted. Spores 
18 /x, yellowish-brown. Elaters 9 /x broad, bispiral. 

Distrib. N. to Shetland, rather common ; Ireland. Var. rivularis, 
N. to Inverness, rather rare ; Ireland. Var. fragilis, N. to Sutherland! 
Fr. April to June. 

None of our plants of this genus should be confused with any species of 
other genera. The bifid underleaves, together with the leaf-cells with very 
thin walls and trigones absent or very minute, should be sufficient to distin- 
guish them. The characteristic male inflorescence is also very frequently 
present. 

The typical plant most commonly occurs in brownish-green patches on 
rocks at the side of streams, or on wet soil. The cells are larger than, in var. 
rivularis , but smaller than in the var. fragilis, or in C. pallescens. The lobes of 
the mouth of the perianth are typically nearly entire, but this character is 
inconstant in all our forms. 

The exsertion of the calyptra beyond the perianth is most noticeable 
after the extrusion of the capsule. 

I have given var. rivularis only varietal rank with considerable doubt. It 
has apparently a form-circle of its own, as Schiffner states, and it might be 
regarded, as he considers, as a “small species. ” The cell-structure, rich 
branching and dark colour of the plant are fairly constant. Muller states that 
the small cells are owing to the plant growing in running water. I do not 
find that this is necessarily the case, as I have seen plants submerged in lakes 
from widely separated districts, in which the cells were quite as small as in the 
plant of running water. These submerged forms have sometimes broader and 
rounder leaves than in the plant of running water. The form of the leaf varies 
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a good deal in this variety, being sometimes rotundate-quadrate or oval, 
and the size of cells also varies to some extent, but it is seldom that difficulty 
is found in distinguishing it. Occasionally the leaves are considerably im- 
bricate, and the underleaves are sometimes large towards the apex of the stem. 

The var. fragilis has frequently been mistaken in Britain for C. pallescens. 
They have considerable resemblance to each other and perhaps cannot always 
be separated, however distinct they are when typical. The variety is chiefly 
characterized by its large size, dull green colour and less transparent cells. 
The size of the cells varies greatly in both plants ; in the very large leaves 
which are frequent in the submerged form of var. fragilis, the cells are some- 
times 50 /x in diameter, while the cells in C. pallescens are frequently only 35 ft. 
Both plants may also be yellowish-green. However, they can generally be 
distinguished without much difficulty, as the cells of the variety are usually 
more like those of C. polyanthus, the leaves are seldom emarginate and are 
rarely lobed, the underleaves are smaller, the plant is flaccid and the colour is 
duller green. The erect or ascending form on wet grassy ground has smaller 
leaves and is less flaccid than the submerged form in springs. The latter is 
sometimes very characteristic in alpine and subalpine localities. The var. 
fragilis has also sometimes been mistaken for the var. rivularis, but the cells 
are distinctly larger than in the latter. The distribution of the varieties in 
Britain requires revision. The var. rivularis is uncommon, but the var. 
fragilis is evidently frequent and is probably more so than C. pallescens . 


152. Chiloscyphus pallescens (Ehrh.) Dum. 

Jungermannia viticulosa L. p.p., Sp. Plant. p. 1597 (1753). 

Jungermannia pallescens Ehrh., PI. Crypt. Exs. 502 ; Hoffm., Deutsch. FI. 2 
p. 87 (1795). 

Jungermannia poly anthos pallescens Lindenb., Nov. Act. Ac. Caes. Leop.- 
Carol. 14 Suppl. p. 30 (1829). 

Chiloscyphus pallescens Bum., Syll. Jung. p. 67 (1831). 

Chiloscyphos poly anthos $ pallescens Hartm., FI. Scand. ed. 10 p. 145 (1871). 
Cheiloscyphus viticulosus Lindb., Muse. Scand. p. 4 (1879). 

1 *£>0 « ' ■ , n ^ Monoicous. In thin, 

'\A/ T i L* fj flat, pale green or pale 

; ! \ / | I ' >(// ' yellowish-green patches 

jl ___ if M -iff at the side of ditches, 

T "T " Ym-' Vd §rassy f ound a n d 

1 I f /' on decaying logs, usually 

i n less wet ground than 

2 4 r '\ lit /cfS '' J T\ ^ _ the preceding. Stems 

\ prostrate or ascending, 

A x and rather sparingly 

! l \ branched. Leaves as- 

I i cending, distinctly con- 


1. Fertile stem. 2. Cells. 3. Underleaf. 


250 


XXXIX. HARPANTHUS 


frequently to 50 p, transparent , the walls thin, trigones minute. 
Underleaves large , patent, deeply bilobed, the segments subulate, 
the margin with a long tooth on one or both sides. Lobes of the 
mouth of perianth spinous-dentate. Calyptra longly exserted. 
Spores 13-17 \x, yellowish-brown, finely granulate. Elaters 8-0 
H broad, reddish-brown, bispiral. 

Distrib. N. to Shetland, frequent ; Ireland. Fr. April- June. 

The frequently bilobed branch-leaves, which are mostly rectangular and 
not at all roundish-quadrate, the dear and transparent large cells, the large 
underleaves and the pale colour of the plant, are the characters which will 
distinguish well-marked specimens, but none of these characters are constant: ; 
the pale colour and large cells having most value. The size of the cells varies 
in all the forms of this plant and of C. polyanthus ; large leaves have usually 
large cells and small leaves have small cells. It is advisable to take nearly 
equally-sized leaves for comparison and even then the amount of variation is 
considerable. 

The underleaves have very commonly a long, subulate tooth on both sides; 
the apices of the segments are not filiferous. 

C. pallescens can only be considered as a “small species,” and its relation 
to the var. fragilis of C. polyanthus is very close. 
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Harpanthus Nees, Eur. Leb. II p. 35 1 (1836), 

Steins slender, slightly branched, the branches nearly always 
postical. Leaves succubous, alternate, emarginate or shortly 
bilobed. Underleaves large , triangular -lanceolate , usually entire 
or with a tooth at the side, sometimes partly bifid, frequently 
connate at base on one side with the leaves. 2 inflorescence on 
very short postical branches ; bracts very small, 2-3-lobed, bracteole 
resembling the cauline underleaves. Perianth oblong, narrowed 
towards the mouth, connate with the calyptra for two-thirds of its 
length and several layers thick at its lower part. Calyptra free only 
near the apex. Capsule oval with a rather long pedicel, the wail 
of two layers of ceils, the inner with semi-annular thickenings. 
Androecia on short postical branches . 

The branches are nearly always postical in this genus and arise from the 
axil of the underleaves, but in H. Flotowianus the vegetative branches are 
occasionally lateral. The lower part of the perianth is fleshy, as the sporogo- 
nium becomes sunk in the apex of the branch, which becomes swollen and forms 
a cup ; the calyptra also becomes adherent to the inner side of the perianth. 
The $ and $ branches are very short in the axils of the underleaves. 
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f In wet alpine places ; stems 2-4 cm long ; leaves with a small round 

J notch at the apex f-J- deep J 53 . Flotowianus 

1 On banks or on rotting wood on the low ground ; stems to 1.5 cm long ; 
t leaves with a larger sinus deep i 54 . scutaius 


wM 


153. Harpanthus Flotowianus Nees 

Jungermannia Flotowiana Nees in Diar. bot. Ratis. 2 p. 408 (1833). 
Harpanthus Flotowianus Nees, Eur. Leb. II p. 353 (1836). 
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1. Stem and leaves, antical view. 2. Do., 
postical, 3. Cells. 4. Underleaf. 


Dioicous. In rather 
large erect , soft tufts or 
among mosses, yellowish- 
green to yellowish-brown 
in colour. Stems 2-4 
cm long, slender and 
rigid, erect or ascending , 
simple or sparingly 
branched, branc h e s 
mostly postical ; rhizoids 
colourless, numerous and 
rather short. Leaves 
flaccid, approximate to 
imbricate, very obliquely 
inserted, the antical mar- 
gin strongly decurrent. 


ascending and somewhat antically secund, roundish-ovate to 
triangular-ovate, the apex retuse or shortly emarginate with a 
small lunate sinus and short, unequal, obtuse lobes ; cells 28-36 /x, 
5-6-angled, hyaline, the walls thin, trigones small ; cuticle smooth! 
Underleaves large , erecto-patent with the apex incurved, ovate- 
lanceolate, usually entire , occasionally with an obtuse tooth at side, 
sometimes bind near base of stem.' 2 inflorescence bud-like on 
short postical branches. Involucral bracts small, very concave, 
2-3-lobed, lobes acute or with an incurved lacmia, or obtuse ; 
bract e ole ovate -lanceolate. Perianth cylindrical - subclavate! 
curved, triplicate at the apex, the mouth crenulate. Capsule oval, 
brown. Spores 9-12 /x, brown. branches geminate, short! 
postical, bracts in 2-5 pairs, small, complicate-concave with an 
antical tooth at base, shortly bilobed, lobes with an acute, incurved 
point ; antheridia 1-2, broadly oval. 


Hab. Side of streamlets, wet banks and moist places, alpine, ascending 1 o 
3200 ft. alt., rarely subalpine. 


Distrib. Kirkcudbright to Shetland, rare. 
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Forms large flaccid tufts in wet ground in alpine places ; it does not bear 
any resemblance to the small, green, decumbent, low ground,//, scuiatus. It 
is sometimes confused with Lophozia bantriensis , which is in fact the only 
plant at all like it. The very different position of the inflorescence, which is 
common in both, will at once distinguish them. The Harpanthus has also 
larger and much broader underleaves, which are usually entire, at least in the 
upper part of the stem, while in the other they are more or less laciniate. The 
small Innate sinus and small lobes can always be found on some of the leaves 
and will distinguish the species in the held from the Lophozia with its broad 
sinus and broad lobes. 

It can easily be overlooked in the held for suberect forms of Chiloscyphus , 
which occasionally grows in similar habitats on the hills, as in, marshy ground 
at the side of rills. 


154. Harpanthus scutatus (Web, et Mohr) Spruce 

Jungermannia scutata Web. et Mohr, Bot. Taschenbuch p. 408 (1807). 

J ungermannia stipulacea Hook., Brit. Jung. pi. 41 (1813). 

Lophozia scutata Burn., Rec. d’obs. p. 17 (1835). 

Harpanthus scutatus Spruce, Trans. Bot. Soc. Kd. 3 p. 209 (1845). 

Dioicous. In small 
; patches or among mosses, 
pale green, becoming red- 
dish or yellowish-green , 
when dry. Stems to 15 
mm long, slender, pale 
green, prostrate with as- 
cending apex, sparingly 
branched , the branches 
post i cal ; rhizoids long 
and colourless, rather 
numerous to near apex of 
stem. Leaves approxi- 
mate to imbricate, as- 
cending to suberect, broadly oval to oval-oblong, the anti cal margin 
decurrent, J-J bilobed, sinus variable but most commonly lunate, 
lobes somewhat unequal, acute, frequently conniveni / cells 24-30 
/x, rounded-polygonal, the marginal row subquadrate, walls thin, 
trigones rather large, distinct ; cuticle nearly smooth. Under- 
leaves large, erecto-patent with the apex usually incurved, the 
base connate on one side with the adjoining leaf, oblong-ovate , 
acute or obtuse, entire or with a tooth on one or both sides. 2 
inflorescence bud-like on very short post i cal branches. Involucral 

bracts small, appressed, oblong-oval, 2 3-lobed, the lobes acute ; 

bracteole oblong-ovate, acute. Perianth oblong-oval, narrowed 
above, the mouth denticulate. Capsule oval, reddish-brown. 



1. Stem and leaves, antical view. 2. Do., 
postical. 3. Cells. 
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Spores 8-10 jx, pale reddish-brown, granulate. Elaters reddish- 
brown, bispiral, hardly attenuate. <J bracts in 3-4 pairs, imbri- 
cate, on short postical branches, small , complicate-concave, J- 
bilobed ; antheridia 1-2, oval. 

Hab. Moist peaty banks, sand rocks and decaying logs. 

Distrib. N. to Ross, rare ; Ireland. Fr. May- July. 

This species forms small patches which are of a conspicuous pale green 
colour, frequently in company with Scapania umbrosa. It might be over- 
looked for Lophozia porphyroleuca, which is also often frequently pale green 
when in shade, but the latter is at once known by the absence of underleaves. 
It bears some resemblance to Lophozia Muelleri, but the Harpanthus has 
larger underleaves, broadly oval and attached to the base of the adjacent leaf, 
more connivent leaf-lobes and smaller trigones. The trigones are small and 
rather indistinct when, the plant occurs in wetter ground than usual. The 
direction of the leaves on the stem is very variable ; they are sometimes 
suberect and appearing as if nearly transverse on parts of the stem. In the 
lax forms the leaves are much decurrent. Galls, caused by the nematode 
worm Telenchus Davainii, are found in this species. They form small heads 
at the apex of the stem and branches. 


XL. GEOCALYX Nees 

Geocalyx Nees, Eur. Leb. I p. 97 (1833). 

Plants with the habit of Lophocolea. Stems simple or slightly 
branched, the branches postical. Leaves succubous, alternate, 
bilobed, the antical margin shortly decurrent. Underleaves rather 
large, deeply bifid , sometimes connate at the base on one side with 
the leaves. $ inflorescence on a very short postical branch , gemmi- 
form, at length becoming an oblong, fleshy, pendulous perigynium , 
bearing near its mouth a few scale-like bracts. Perianth absent. 
Calyptra shorter than the perigynium and connate with it for two- 
thirds of its length, the sterile archegonia situated near the base 
of the free portion. Capsule cylindrical-oval, 4-valved to the base, 
the valves erect and straight, the wall of two layers of cells, the 
inner layer with semi-annular thickenings. Androecia on short 
postical branches, bracts 6-8 pairs, shortly bilobed, monandrous. 


155. Geocalyx graveolens (Schrad.) Nees 

J unge rmannia graveolens Schrad., Syst. Samml. Krypt. Gew. 2 p. 6 (1797). 
Geocalyx graveolens Nees, Eur Leb. II p. 397 (1836). 

Saccogyna graveolens Lindt)., Hep. in Hib, lect. p. 509 (1875). 
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1. Fertile stem. 2. Sterile stem. 3. Cells. 
4. Underleaf. 


Monoicous. In thin 
flat, yellowish-green or 
green patches, or scat- 
tered over mosses. 
Stems to 2 cm long, 
simple or sparingly 
branched, closely creep- 
ing / rhizoids rather 
numerous, long and 
c o 1 o u r 1 e s s . L e a ves 
nearly flat, almost hori- 
zontal , frequently shortly 
decurved, slightly im- 
bricate , ova te-q uadrate, 
very obliquely inserted, 
the anti cal margin nearly 
straight and shortly decurrent, the postical margin more rounded, 
| bilobed, sinus very variable , round, right-angled, or less frequently 
acute, lobes broadly triangular, usually acute and somewhat 
unequal ; cells 25-30 p, polygonal, walls thin, trigones small ; 
cuticle finely punctate. Underleaves appressed, oblong , § bilobed, 
sinus narrow, lobes nearly parallel, entire, lanceolate-acuminate. 
Perigynium cylindrical, sparingly radi cel lose, the mouth with 4-5 
small scale-like bracts which become destroyed at the maturity 
of the capsule. Capsule almost cylindrical, brown, inner wall with 
numerous semi-annular thickenings. Spores 8 10 /x, yellowish- 
brown, almost smooth. Elaters bispirah $ bracts shortly 
spicate, braces in 6-8 pairs, imbricate, ventricose, shortly bilobed, 
lobes acute, incurved, the antical margin with an incurved tooth 
at base. Antheridia solitary, large, globose, shortly pedicellate. 


Hab. Shady rockv banks. 


Distrib. Kyle, West Ross, 1902 {.S'. M. Macvicar). 

The leaf-lobes usually end in a I -3 -celled point ; some leaves are small 
with acute lobes and sinus. The perigynium in its early stage is nearly 
spherical ; the $ branches are conspicuous under the microst ope. Limprit lit 
remarks that the fresh plant has a smell of turpentine. 

This species more resembles, in the field, Acroholm Wilsonii that any 
other, but it might also be overlooked for Lophozki ventricosu, L. excisa or 
L. MueUeri. Although it has the habit of a Lophncoba , it is without the long 
pointed lobes of L. bidentata or L. cuspidata , and it has not their transparent 
appearance of leaf. It is more like those forms of L. lietevaphyHa which have 
all. the leaves bilobed. The different position of the inflorescence will distin- 
guish it from any Lophocolea or Lopluma : if this be not present, the bilid 
underleaves with their entire and nearly parallel segments will readily make 
it known. 

It might be confused with the Continental Lophocolea minor, which may 
occur in Britain ; but the latter is a smaller plant with some of its leaves 
nearly always erose through gemmae. 
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XLI. SACCOGYNA Dum, 


Saccogyna Dum., Comm. Bot. p. 113 (1822). 

Plants with the habit of Chiloscyphus. Stems slightly and 
irregularly branched, the branches postical. Leaves succubous, 
subopposite, entire , shortly connate at the antical base or free, 
shortly decurrent. Underleaves large, deeply bifid or dentate, 
frequently connate at the base with the leaves. Inflorescence as in 
Geocalyx, but with a more distinct collar-like outgrowth upon the 
foot of the sporogonium. 


156. Saccogyna viticulosa (Sm.) Dum, 


Jungermannia ferrestris, viticulis longis Mich., Nov. PI. Gen. p. 8 pi. 5 f. 4 
(1729). 

Jungermannia viticulosa Sm., Eng. Bot. pi. 2513 (1813) ; Hook., Brit. Jung. 
pi. 60 (1813). 

Saccogyna viticulosa Dum., Comm. Bot. p. 113 (1822). 


Dioicous, also monoic- 
ous ? In widely extend- 
ed, flat , yellowish-green 
to olive-brown patches 
on moist rocks, or 
creeping over mosses. 
Stems 2-5 cm long, pale 
green, somewhat rigid, 
sparingly branched ; 
rhizoids scarce, colour- 
less, almost confined 
to base of underleaves. 
Leaves firm, alternate 
to subopposite, regularly 
i mb ric a te , n early ho ri - 
zontal but slightly as- 
cending, slightly convex, 
oblong-ovate, entire, the 
antical margin strongly decurrent, the postical margins subopposite 
at base ; cells 23-28 /x, rounded- polygonal, opaque, with several 
large green chloroplasts, the walls thin, trigones small ; cuticle 
minutely and distinctly verniculose. Underleaves as broad as, or 
broader than, the stem, connate at the base with one or both leaves, 
rotundate to broadly triangular -ovate , the apex generally acuminate, 
the margins dentate and laciniate-ciliate . Perigynium cylindrical, 
sparsely radicellose, the mouth with small irregularly dentate 


Fertile stem . 2. Mouth of perigynium 
3. Stem, postical view. 4. Cells. 
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.bracts. Capsule longly pedicellate, nearly cylindrical, 4-valved to 
the base, inner wall with numerous semi-annular thickenings. 
Spores 10—14 /x, pale brown, granular-punctate. Elaters 6-8 [i 
broad, closely bispiral, reddish-brown. $ bracts on very short 
postical branches, bracts in 4-5 pairs, imbricate, spicate, ventricose, 
emarginate or shortly bilobed, lobes acute or acuminate, the antical 
margin with a tooth. Antheridia 1-2, large, broadly oval, shortly 
pedicellate. 

Hab. Wet rocks and among mosses on moist rocky banks. 

Distrib. N. to Shetland, frequent to common on the west coast, rare 
elsewhere ; Ireland. 

This Atlantic species is sometimes confused by beginners with 
Chiloscyphus, but it can be distinguished readily by the subopposite leaves, 
most marked from the postical side of the stem, with their bases generally 
attached on one side at least to the underleaf ; the under leaf is of a different 
shape from that of Chiloscyphus and is not bifid at the apex; the plant is 
also not at all flaccid, and the cell-structure is different. Single stems are 
long, and trail over mosses on wet banks ; the leaves are green in wet. and 
shady places, but are reddish-brown in more exposed ground. Sterile o plants 
are common, the is rarer and fruit very rare. The time of fruiting appears 
to extend over most of the year. 

Some authors have recently described this species as monoieous. As far 
as I have observed, it appears to be dioicous. 

Linnaeus is usually given as the author of the specific name, as his first 
reference, that to Micheli’s figure, belongs to this species. His other reference 
however, to Dillenius' figure belongs to Chiloscyphus pallescens. This in 
itself would not be sufficient to disallow Linnaeus as the authority for the 
name, but in Spec. Plant . he describes the underleaves as being subulate, 
though Smith mentions that this was erased in Linnaeus’ own copy ; yet a 
further blunder is made in Syst. Nat., where he describes the leaves as being 
linear. This appears to me to show that it is quite uncertain what plant he 
intended by his Jung, viticulosa. 


Subfamily CephaJozioideae 

Trigonantkeae Spruce ; Trigonantheac Schiftn. ; Cephaloziaceae Cavers. 

Leaves frequently incubous, more or less deeply divided at the 
usually broad truncate apex into 2 4, or rarely 6 teeth or lobes, 
seldom quite entire, the margin never recurved. Underleaves 
mostly present and small, rarely nearly as large as the leaves. 
0 inflorescence cladogenous , on postical branches , seldom on lateral, 
or acrogenous ; bracts usually tristi chons. Perianth generally 
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long and narrow, trigonous with the third angle postical , rarely 4-6- 
angled. One European genus ( Calypogeia ) marsupial. Capsule 
4-valved with straight valves (in Calypogeia twisted). Elaters 
bispiral. Androecia very often on small postical branches ; 
male bracts monandrous, very rarely diandrous. 


XLIL CEPHALOZIA Dum. 

Jungermannia Sect. Cephalozia Dum., Sy 11. Jung. p. 60 (1831). 

Cephalozia Dum., Rec. d’obs. p. 18 (1835). 

Trigonanthus Spruce, Trans. Bot. Soc. Ed. 3 p. 207 (1849). 

Cephalozia subgen. Eucephalozia Spruce, On Ceph. p. 30 (1882). 

Plants usually small, greenish-white to brownish, simple or 
with few branches, the branches postical. Flagella frequently 
present. Leaves obliquely inserted , succubous, flat or somewhat 
channelled, 2-lobed, the margins entire ; cells large, transparent, 
hexagonal. Underleaves absent on the stem or small, always 
present in the $ involucre. $ inflorescence cladogenous, rarely 
acrogenous ; bracts larger than the leaves, nearly always tristichous 
(with the bracteole added) , the bracteole being free or connate only 
at the base with the bracts. Perianth elongate, trigonous with the 
third angle postical , the mouth constricted, dentate or ciliate. 
Capsule longly exserted, the walls of two layers of cells, inner layer 
with semi-annular thickenings. Pedicel of capsule usually com- 
posed of eight outer cells and four smaller inner cells. Androecium 
spicate or amentiform, seldom hypogynous ; bracts monandrous. 

This genus is mostly composed of small tender species with the cortical 
cells of the stem pellucid. The branches are postical, the leaves oblique, more 
or less concave, seldom bilobed to below the middle and usually with acute and 
frequently connivent lobes, the cells are most frequently rather large and 
pellucid. The 2 inflorescence is nearly always cladogenous and the perianth 
trigonous. 

The genus is variously limited by authors, some including Cephaloziella as 
a subgenus, others including also Prionolobus, Pleuroclada and even 
Hygrobiella . 

Considerable difficulty will be found in distinguishing some of the species of 
Cephalozia and most of those of Cephaloziella. The inflorescence must 
be determined in each case, and this is by no means always easy, the slender 
stems being very readily broken. In Cephalozia the presence or absence of 
flagella, decurrence of the leaf, depth of sinus and size of cells, and the involu- 
cral bracts are in general the most important characters to recognise. 
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1 

2 

3 

4 

5 


6 

7 

8 

9 

10 

11 


12 


13 


f Stems with flagella 2 

\ Stems without flagella 7 

f Lobes of leaf obtuse or obtusely pointed ; dioicous 3 

\ Lobes acute (cf. ambigua) ; monoicous 4 


f Minute ; on banks ; leaves concave, J bile bed, cells 17-23 g 
J i6y. Francisci 

] Rather large ; aquatic ; leaves nearly flat, 1-1 bilobed, cells 35-42 g 
L 168. flu items 


( 


Minute ; stems 4-7 mm long ; leaves suberect to almost appressed, lobes 

frequently obtuse, cells 20-35 ju .158. ambigua 

l Larger ; leaves patent to erecto-patent, cells 30-50 g ...5 

f Leaves quadrate-oval, J bilobed ; leaves on sterile stems frequently § bi- 
I lobed with subulate segments ; perianth of 1 layer of cells at the middle 
4 ■ 157 . bicuspidata 

Leaves rotundate to rotund-oval, -J - \ bilobed ; perianth of 2 layers of cells 
at the middle ' 3 


f Leaves almost longitudinally inserted, J-J bilobed, cells 35-50 g ; 


j bracts bilobed to below the middle 159 . p leu i ceps v. mac rant ha 

Leaves obliquely inserted, l bilobed, cells 30 45 //, ; bracts .{ I bilobed 
L -T. 59 - pic ui ceps 

/” Antical margin of leaf decurrent 3 

\ Antical margin not or hardly decurrent 13 

f Monoicous , 9 

\ Dioicous 10 

f Leaf-cells, 40-60 g in diam 160. con nine us 

\ Leaf-cells, 28-35 g in diam / 6 j. Loitlesbergeri 

f Leaves greatly decurrent, lobes long and incurved, generally ending in 

< three single cells / 6 /. hiberuica 

L Leaves less decurrent, lobes ending in 12 single cells 1 1 

f Lobes of bracts entire r6;i media 

\ Lobes dentate 12 


f On decaying wood, seldom on soil ; leaf-cells 16 21 /1 1 y bracts in few 

J pairs /6 5 . eaten ulata 

1 Among Sphagnum ; leaf-cells 23-30 g ; £ bracts typically in many pairs 
l 164. macros tacky a 

f Stems 1.5-3 cm long; leaves obliquely inserted, cells 35 42 ji 
J r 157 - bicuspidata v. Law me man a 

I Stems to 1 cm long ; leaves small, nearly transversely inserted, cells 12 18 

l f 1 166 . leucantha 


Subgen. Eucephalozia Spruce 

Eucephalozia Spruce, On Ccph. p. 30 ( 1 882) emend. K. AIliIL, Eabh., Krvpt. 
FI. II p. 14 (1912). 

Eucephalozia { gen.) subgen. Pellucidae Sehifln, in Engl, and Prantl. 1 . 3 p 97 
(1895). 

Cortical layer of cells of stem more or less pellucid. Leaves 
bilobed or deeper, with generally acute lobes. Underleaves 
seldom present on the stem. 
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157. Cephalozia bicuspidata (L.) Dum. 

J unserman ni a bicuspidata L., Sp. PL p. 1132 (1753) ; Hook., Brit. Tung. 
pi 11 excl. var. p (1812). 

Cephalozia bicuspidata Dum., Rec. d’obs. p. 18 (1835). 

.. . ... — — ^ • Monoicous. In whitish - 

I fl\ K £7^ or dark green, oc- 

i \* /0 / v j | I casionally rosy patches, 

I I • yt J or scattered among 

1 / V r V 5 A / ul mosses. Stems .5-2 cm 

! , , t, d ( ,f { ' f r/ I / jj long, pale green, pros- 

►, ; v |Nr ; J/ V-v / A^ i trate or ascending, irre- 

o’ /f ; 'm ! gularly branched, with 

/ / It small-leaved flagella; 

If 1 I A"’ /'■--< I! rh . izoi< J s scattered, 

A A ' 1 leaves smaller and 

T j distant upper leaves 

V7 ' 1 ; V -4 larger and subimbri- 

»1_ ± JLSZZ cate to imbricate, 

obliquely to nearly trans- 
1 . Fertile plant. 2. Bracts. 3. Bracteole. versely inserted, not de- 
4. Leaves on stem. 5. Cells. current, patent to erecto- 

patent, concave, oval or 
quadrate-oval, J bilobed, sinus rounded or obtuse, lobes lanceolate , 
slightly unequal, straight or somewhat incurved ; leaves on the 
branches frequently small, divergent, flat, and bifid to near the 
base into subulate segments ; cells large , 35-42 /x, pellucid, irre- 
gularly polygonal, walls only slightly but equally thickened ; 
•cuticle smooth. Underleaves absent. $ inflorescence on a short , 
rarely elongate, postical branch. Involucral bracts large, | 
bilobed, lobes lanceolate-acuminate, entire or with one or more 
teeth near the base ; bracteole resembling the bracts. Perianth 
subfusiform, trigone-prismatic above, of one layer of cells except 
occasionally at the base, the mouth constricted, denticulate or 
setulose . Capsule oblong-oval, blackish-brown. Spores 12-16 
jjl, cinnamon-brown, thickly papillose ; elater's reddish-brown. 
Androecium spicate at the middle or end of the branches, bracts 
.ascending, nearly similar to the leaves, but more concave, fre- 
quently with an antical tooth at base. Antheridia globose. 
Gemmae rare, whitish- green, spherical, 1 -celled, in clusters at the 
■apex of the stem or branches. 

forma grandiflora Spruce, On Ceph. p. 42 (1882). 

Larger than the type, bracts remotely but coarsely laciniate- 
dentate and dentate, frequently sinuate-lobate, sometimes recurved 
at the apex ; perianth large, aero- and eladocarpous. 
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forma setulosa Spruce, On Ceph. p. 42 (1882). 

Small, leaves small, lobes subapiculate ; mouth of perianth 
truncate, setulose, the setae 2-8 cells long, laciniae of the bracts, 
broadly subulate, acuminate with 1-2 spinous teeth on the margin. 
(Spruce loc. cit .). 

forma conferta Hiiben., Hep. Germ. p. 171 (1884). 

In dense compact patches. Sterile stems suberect with im- 
bricated leaves ; leaves more transverse, concave, the apex of lobe 
frequently incurved ; involucral bracts entire or nearly so ; 
perianth rather short. 

var. Lammersiana (Hub.) Breidl. 

Jungermannia Lammersiana Hubert., Hep, Germ. p. 165 (1834). 

Cephalosia Lammersiana Spruce, On Ceph. p. 43 (1882). 

Gephalozia bicuspidata var. Lammersiana Breidl., Mitt. Nat. Ver. Steierm 

p. 329 (1893). 


Hi 


~ — — — -j Monoicous and pseudo - 

I /* 4 dio icons. In rather com - 

j y {. J y" ‘ pact and somewhat in- 

j jfl " / .v ' y'\ tricate tufts, green to 

{ Cy l/J'/v J : 3. ! - ’ ■ pale brown, sometimes 

| n ./ ; tinged with reddish- 

2 v 3" f % brown. Stems 1.5-8 cm 

j J | ; long, sparingly branched, 

yV'y; ^ flagella absent or rare; 

J if ‘ Leaves rather distant, sel- 
j ^ >co , "~7 ' !: dom approximate, dis- 

j y,-. ' d Jt - - iinctly concave, oblong- 

1 Vg; ", - y "V ji ' £ " oval to oval-rot undate, 

| ,, J. i to nearly § bilob ed , 

I j -5- i( '-m sinus obtuse or rounded, 

* ™ : ' - the lobes triangular- 

1. Fertile plant. 2. Bracts. 3. Bracteole. lanceolate, unequal, 

4. Leaves and underleaves on stem. il C U 111 \ n a * e * 11 s 11 a 1 / Y 

5 Leaf ( > CeIls incurved and somewhat 

comment . Underleaves 
^ present on the $ stems, 

subulate, otherwise absent. § inflorescence on elongate , rarely 
short, posiical branches. Involucral bracts elongate, narrowly 
oblong, the margins entire or sinuate, frequently with a tooth on 
one side, divided to below the middle into two lanceolate-subulate, 
acuminate, entire lobes ; bracteole oblong-ovate, the margin 
generally with a broad tooth on one side, bilobed to below the 
middle. _ Androecium spicate on a long or short branch, under- 
leaves distinct. 


I. Fertile plant. 2. Bracts. 3. Bracteole, 
4. Leaves and underleaves on stem. 

5. Leaf. 6. Cells. 
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forma serratiflora Schiffn., Lotos No. 7 p. 337 (1900). 

C. Lammer siana var. grandifolia Spruce MS. ? 

Involucral bracts sharply dentate. 

Hab. On moist soil in many situations from sea-level to 3800 ft. alt. 

Distrib. N. to Shetland, very common except on chalk ; Ireland. 
Fr. Feb. -June. 

This common species is very variable in habit, colour and size ; some 
forms have leaves with divaricate, or at least parallel lobes, others have them 
considerably connivent ; sometimes the insertion of leaf is nearly transverse. 
In general, the very small forms of this species can be known at once under 
the microscope from other small species of this genus and of Cephaloziella by 
the large leaf-cells. The monoicous inflorescence can usually be found without 
difficulty, and the flagella are frequently plentiful except in plants of wet 
ground. Underleaves are occasionally to be seen on the <J spike. Gemmae 
are rare in this species ; the clusters are composed of partly branched chains 
of gemmae. 

The forma gran diflora is monoicous and flagelliferous. A. specimen 
which I received from Mr. Slater with the label “var. macranthelia Spruce, 
Stockton Forest, Aug. 1842, leg. R. Spruce” is, as Mr. Slater remarked, the 
same form. The forma setulosa is a common small form and does not appear 
to be very distinct, judging from a small piece of the original specimen. 
The forma conferta usually occurs in sandy ground and is probably widely 
distributed in Britain ; the compact patches with the suberect sterile stems 
and imbricated leaves are noticeable. 

Alpine forms have most commonly concave leaves with connivent lobes 
and the perianth may be thickened to slightly above the base, but such forms 
can be distinguished from C. pleniceps by the leaves of some of the branches 
showing the characteristic form of the species, being longer than broad and 
with long acuminate segments ; the perianth is also not two cells thick as 
high as the middle. 

A rare Continental species, C. lacinulata Jack, somewhat resembles very 
small forms of this species, but is dioicous, and has the mouth of the perianth 
wi-h longly acuminate laciniae. It is found on decaying wood. 

The var. Lammer siana is larger than the species, the leaves generally 
more concave, lobes more unequal, perianths on elongate leafy branches, 
seldom on a short one, bracts more elongate, more deeply lobed, the lobes 
longer and nearly always entire, underleaves distinct on the <$ stems. 

Spruce’s var. grandifolia, which may be the same as Schiffner’s plant 
which I have not seen, is a stout plant with large leaves and with the involucral 
bracts and bracteole sharply dentate and shortly laciniate. The $ inflorescence 
is at the end of long branches and the other characters are those of var. 
Lammer siana. In is an analagous form to the forma gvandi flora ; the two 
plants are sometimes confused in herbaria. 

158. Cephalozia ambigua Massal. 

Cephalozia bicuspidata var. atra Amell, Lebermoosstud. Nord. Norv. p. 10, 

. 1892 (fide K. Muller). 

Cephalozia bicuspidata var. artica Bryhn and Kaal., Report Sec. Norv. Arct. 

Exped. “Fram” Bryophyta p. 44, 1906 (fide K. Muller). 

Cephalozia ambigua Massal., Spec. Ital. gen. Ceph. in Malpighia 21 p. 22 

(1907) ; K. Mull., Rabh. Krypt. FI. II p. 26 (1912). 
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M onoicous. Minute „ 
In compact dark yellow- 
ish-brown to blackish- 
brown patches Stems. 
4-7 mm long, ascending, 
irregularly and con- 
siderably branched, de- 
nudate at base, with 
several flagella ; rhizoids. 
short, rather numerous. 
Leaves mostly imbri- 
cate, nearly transversely 
inserted, not decurrent, 
sabered to almost afipres- 
sed to the stem , strongly 

1. Part of stem with leaves. 2. Leaf. concave broadly ovate* 
3. Cells. 4. Underleaf. to quadrate-ovate, T to 

almost -J biiobed, the 
sinus rounded-obtuse, lobes triangular-ovate, acute or obtuse, 
usually incurved ; cells small , 22-30 /x, but frequently to 33 p, the 
walls distinctly and equally thickened. Underleaves absent, or 
sometimes a few, minute and subulate, near the apex of the stems. 
$ inflorescence on short postical branches. Involucral bracts 
twice as large as the leaves, J biiobed, the lobes subobtuse or 
acute, entire ; bracteole slightly narrower than the bracts, £ 
biiobed, connate at the base with the bracts. Perianth deeply 
trigono-prismatic, the mouth crenulate. Androecium at the end or 
middle of the branches, bracts similar to the leaves. 

Hab. On bare, moist soil about the summit of the higher mountains. 

Distrib. Glas, Meol, Perthshire, 1904 (P. Eating). Ben Lawers 
( W. E. Nicholson). 



C. ambigua is a derivative of C. bicusp-i data, "hut can usually be readily 
distinguished by its small size, strongly concave and frequently almost 
appressed leaves and especially by its much smaller cells. Alpine forms of 
C. bicusp idata have generally large cells as in the plant of the low ground, 
and the lobes are more acute than is usual in the present plant. 

This alpine-arc.tic species has only been recently noted in Britain. It will 
probably be found near the summits of several of our higher hills. 


159. Cephalozia pleniceps (Aust.) Lindb. 

J linger manma pleniceps Aust. in Proc. Acad. Nat. Sc. Phil. p. 222 (1869). 
Cephalozia crnssi flora .Spruce, ' On Ceph. p. 40 (1882). 

Cephalozia pleniceps Lindb., Meddel, Soc. F. FI. Fenn. 9 p. 158 (1888) ; Howe, 
Mem. Torr, Bot. Club 7 p. 125 pi 104 (1899), 
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Mo^o^ows.Ypn^small, 
usually dense, “ pale 
green patches. Stems 
6-15 mm long, flattened 
dorsally, sparingly 
branched, and with 
flagella ; rhizoids long 
and colourless. Leaves 
thick , subimbricate, con- 
cave, obliquely inserted, 
somewhat antically se- 
cund, the antical margin 
hardly or very shortly de- 
current, obliquely ovate- 
rotund, about J-bilobed,. 
sinus lunate or only ob- 
tuse, lobes ovate-tri- 
angular, acute to sub- 
ohtuse, generally more or 
less connivent and in- 
curved / cells 30-45 /x, quadrate-hexagonal, pellucid, walls very 
slightly and equally thickened ; cuticle smooth. Underleaves 
absent except occasionally towards the apex of the branches. 
$ inflorescence on a very short postical branch. Involucral bracts. 
narrowly oblong, j— bilobed, the margin entire or with an obtuse 
tooth on one or both sides, or occasionally shortly 3-4-lobed, the 
sinus narrow, segments lanceolate, subobtuse , entire ; bracteole 
resembling the bracts but narrower. Perianth cylindrical below , 
trigonous above, of 2-3 layers of cells from the base to above the 
middle, the mouth contracted, crenulate-dentate. Capsule cylin- 
drical-oval, chestnut -brown. Spores 12-14 /x, reddish-brown, 
densely papillose ; elaters bispiral, pale reddish-brown. Androe- 
cium spicate, median or terminal, bracts resembling the leaves, 
but with an indexed tooth at the antical base. Antheridia oval- 
globose, shortly pedicellate. 

var. macrantha (Kaal. et Nichols.) K. Mull., Rabh. Krypt. FI. 

Leb. II. p. 31 (1912). 

Cephalozia macrantha Kaal. et Nicholson, Jour. Bot. p. 105 pi, 512 (1911). 

Leaves more longitudinally inserted, and more decurrent, 
less concave, more deeply divided, the sinus generally narrower, 
lobes more acute and seldom connivent, cells larger, underleaves 
frequently present. $ inflorescence on an elongated branch, 
bracts broader and more deeply lobed and with more acute lobes ; 
perianth larger. 

Har. On moist rock ledges and banks, alpine, descending to 1800 ft. alt, 
n Perthshire, Var. macrantha among Sphagnum, often on low ground. 



1. Fertile plant. 2. Part of section of 
perianth. 3. Bracts. 4. Bracteole. 
5. Leaf. 6. Cells. 






XLII. CEPHALOZIA 


Distrib. Wales, Perth to Sutherland, rare. Fr. June- July. Var. 
macrantha N. to Sutherland, uncommon. 


Distinguished from some alpine forms of C. bicuspidata, with which it 
might be confused, by the general thick appearance of the plant, leaves more 
oblique and rounder in shape, being only about as long as broad, sinus shallow- 
er, lobes broader, and never lanceolate and more connivent, lobes of bracts 
more obtuse, and the perianth composed of about three layers of cells at the 
base and two layers to the middle or beyond. The two species frequently 
grow in mixture. The present plant has more resemblance to C. media, but 
this is not an alpine plant with us, and it has the leaves distinctly and usually 
considerably channelled, is without flagella, and is dioicous, besides other 
differences. 

The involucral bracts are frequently, perhaps generally, composed of two 
layers of cells at the base. 

When the var. macrantha grows on rather drier places as on the surface 
of the Sphagnum, the $ inflorescence is on short branches, the leaves more 
concave and more resembling those of the typical plant. 


160. Cephalozia connivens (Dicks.) Lindb. 

Jungermannia connivens Dicks., Plant. Crypt. Fasc. 4 p. 19 pi. 11 f. 15 (1801) ; 
Hook., Brit. Jung. pi. 15 (1812). 

Cephalozia connivens Lindb. Proc. Linn. Soc. 13 p. 190 (1872) ; Spruce, On 
Ceph. p. 46 (1882) ; Pears., Hep. Brit. Isles, p. 157 pi. 60 (1900). 

Cephalozia multiflora Lindb., Act. Soc. Sc. Fenn. 10 p. 501 (1875) ; Muse. 
Scand. p. 4 (1879). 


Monoicons. In small 
pale green patches or 
creeping among Sphag- 
num. Stems 5-14 mm 
long, pellucid, subcom- 
pressec 1 , irregularly 
b r a n c h e d, w i t h o u t 
flagella ; rhizoids some- 
what numerous. Leaves 
very obliquely to 
nearly longitudinally in- 
serted , decreasing in size 
towards apex and base 
of stem, horizontal to 
s 1 i g h 1 1 y a s c e n d i n g, 
obliq uely suborb i c til ar, 
the antical margin 
strongly decurrent , | to 
nearly l bilobed, sinus 
lunate or sometimes 
only obtuse, lobes tri- 
angular - acum in ate , co n- 
nivent , acute or subacute, most commonly ending in two single cells 


1. Fertile plant. 2. Mouth of perianth, 
3. Bracts. 4. Bracteole. 5. Leaves. 
6. Cells. 
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or sometimes in a single cell ; cells large, 40-60 \x, polygonal, 
walls thin, trigones absent ; cuticle smooth. Underleaves 
absent. $ inflorescence on a short postical branch. Involucral 
bracts about twice as large as the leaves, subpalmately divided, 
into 3-5 lanceolate-subulate , entire segments / bracteole deeply 
bifid with a tooth on one side or both sides. Perianth cylindrical 
below, trigonous above, the mouth contracted, longly ciliate, 
the cilia 3-5 cells long. Capsule oblong-oval, reddish-brown. 
Spores 13—15 p,, pale reddish-brown, thickly papillose ; elaters 
bispiral, claret-coloured. Androecium at the middle or end of the 
branches, bracts smaller than the leaves, concave, i bilobed, the 
antical margin with an indexed tooth. Gemmae oval, 1-celled, 
at the apex of the stem. 


var. compacta (Warnst.) Nichols. Jour. Bot. p. 129 (1925). 

Cephalozia compacta Warnst., Krypt, FI. d. Mark Brand, p. 217 (1903). 

Involucral bracts 2-3 lobed with laciniate segments or 
teeth on the margins ; mouth of perianth with short cilia, 1-3 
•cells in length. 

Hab. In bogs and marshes, peat-mosses, sides of streams and wet banks 
and on stumps, seldom on wet rocks. 

Distrib. N. to Shetland, uncommon ; Ireland. Var. compacta, 
'Goathland Moor, Yorkshire [W. E. Nicholson). Fr. Mar. -June. 

This species can be distinguished, except from C. Loitlesbergeri, by the 
palmately lobed bracts ; when sterile the large cells will distinguish it from 
any of the group except C. kibemica. There are a few spinous teeth between 
the cilia of the perianth mouth. Characteristic leaves are nearly flat and 
longitudinally inserted, longly decurrent, sinus broad and with incurved 
lobes, but not unfrequently the leaves are subsecund, slightly concave, sinus 
hardly more than obtuse and the lobes slightly incurved or nearly straight. 
Mr. Nicholson has shown that the var. compacta can hardly be considered as 
a distinct species. The number of lobes on the bracts varies, the segments 
•on the margin becoming equal in size to the lobes ; the margins also vary, 
from being laciniate to entire. The bracts are sometimes indistinguishable 
from those of typical C. connivens, and the section of stem does not afford 
any constant character to separate them. 


161. Cephalozia hibernica Spruce MS. Pears. 

Cephalozia hibernica Spruce MS. Pears, in Irish Nat., 3 p. 296 (1894) ; Pears., 
Hep. Brit. Isles p. 1 55 pi. 59 (1900). 

R 
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Dio-ico us . Creeping 
over and among mosses 
as scattered stems, 
whitish-green, with a 
frosted a p p e a r a nee. 
Stems 5-1 1 mm long, 
pe 11 u c i d , plan o- c o nvex, 
antical layer of cells 3 
in number, large, posti- 
cal layer 5 6, smaller, 
sparingly and irregularly 
bra n c h e d, w i t h o u t 
flagella, branches fre- 
quently long, divari- 
cate, complanate ; rhi- 
zoids long, rather scarce. 
Leaves nearly longitu- 
dinallv inserted, decreasing in size towards apex and base of 
stem, - ' horizontal to slightly ascending , nearly flat, antical margin 
very strongly decurrent, obliquely broadly ovate, i bilobed, sinus 
nearly circular, lobes subulate, conmvent , ending in 2—4 ( generally j) 
single cells ; cells 42-60 p, polygonal, walls thin, trigones absent ; 
cuticle smooth. Underleaves absent. 5 inflorescence on short 
postical branches. Involucral bracts oblong, § bifid into lanceo- 
late-acuminate, entire segments ; bracteole oblong, bifid to about 
the middle with a tooth at the side, or entire. . Mouth of perianth 
(immature) with 12—15 long cilia, each of 3—4 single cells. Androe- 
cium on the end of a short postical branch, bracts in 4-5 pairs,, 
imbricate, complicate-concave, } bilobed, lobes broad, ovate, 
acute. Gemmae in clusters at the apex of the stem and branches, 
oblong, colourless. 

Hab. On moist banks among mosses. 

Distrib. Killarney, very rare. 

The leaf-lobes are narrower at the base than in C. eonnivensynd termin- 
ate in long points composed ol generally three single cells, occasionally lour, 
seldom only two. In C. connive ns the lobes terminate most commonly in 
two single cells, occasionally in one, but rarely if ever in three ; the two species 
are quite easy to separate, apart from the different inflorescence. ^ Both have 
a pitted appearance when dry, but this is more noticeable in C. hiheniica . 
The only other species with which it could possibly be mistaken is C. media, 
but the* apex of the leaf-lobes will at once distinguish them, as well as the 
different size of cells. 

On the smaller branches the leaves are frequently narrower, and |~§ 
divided into long straight segments. 

The postical cortical cells of the stem in transverse section are about half 
the size, or less, of the antical cortical cells as in C. emtnivens : the cortical cells 
are 9-1 1 in number, while in C, connvvens they are 12 1.4, The stem is usually 
5-6 cells deep instead of 7 cells deep in the other, and the internal cells are 
fewer in number ; some of the inner cells are about the same size, or slightly 



1. Part, of stem with leaves. 2. Cells. 
3. Section of stem. 4. Gemma, 
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less, than those of the postical layers, and three or four of the cells are much 
smaller. The internal cells have rather thicker walls than the cortical. The 
antical side of stem is not quite flat, though more so than in C. connivens. 

I have not seen the $ inflorescence, the description of which is taken from 
Pearson’s Hep. Brit. Isles . 


162. Cephalozia Loitlesbergeri Schiffn. 


Cephalozia Loitlesbergeri Schiffn., Oest. bot. Zeit. p. 2 (1912) ; K. Mull. 
Rabh. Krypt. FI. II p. 45 (1912). 
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Monoicous. In yellow- 
green patches on Sphag- 
num. Stems 5-12 mm 
long, prostrate, flexuous 
and geniculate , much 
branched ; rhizoids nu- 
merous to apex. Leaves 
approximate to rather 
distant, obliquely in- 
serted, longly decur- 
rent , quadrate-ovate to 
ovate, scarcely | bilobed, 
the lobes narrowly tri- 
angular, longly pointed , 
connivent and sometimes 
cruciate , the apex com- 
posed of 2 or sometimes 
3 superimposed cells, the 
sinus lunate ; cells 28-35 
fM, the walls somewhat 
and nearly equally thick- 
ened. $ inflorescence 
on a short postical branch. Involucral bracts §-§ divided into 



1. Fertile plant. 2. Bracts. 3. Bracteole. 
4. Leaf. 5, Cells. 


3-5 lanceolate subulate, entire lobes , the apex ending in 2-4 super- 
imposed cells, the sinus acute ; bracteole deeply divided into 2-3 
subulate lobes. Perianth large, oblong, plicate in the upper part, 
of one layer of cells except at base, the mouth deeply laciniate- 
ciliate , the cilia ending in 4-6 elongate superimposed cells. 
Androecia usually near the 9, bracts in several pairs, suberect, 
deeply divided, concave at base. 


Hab. In Sphagnum bogs. 

Distrib. Lancashire to Caithness, locally in some quantity. 


This plant with its longly pointed and incurved leaf-lobes is one of the 
more easily recognised species, C. macvostachya and C. media are dioicous, 
the former has usually very long androecia, and the involucral bracts are 
bilobed with the lobes dentate to spinous-dentate ; the latter has quite 
different bracts and the mouth of the perianth shortly dentate. C. connivens 
has much larger leaf-cells. 


*i : | 
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1 63. Cephalozia media Lindb. 

J ungermannia connivens forma . symbolica Gottsche in Gott. and Rabh. Hep. 
Eurs. exs. nc. 624 (1877). 

Cephalozia media Lindb., Medd. Soc. F, FI. Penn. 6 p. 242 (1881). 

Cephalozia multiflora Spruce, On Ceph. p. 37 (1882). 

Cephalozia symbolica Breidl., Die Leb, Steiermark. p. 330 (1893). 

Cephalozia lunulaefolia Pears., Hep. Brit. Isles p. 147 (1901). 

Dioicous. In compact 
dark green to yellowish- 
green patches, or creep- 
ing among Sphagnum . 
Stems 1-2 cm long, pros- 
trate with the apex 
ascending, sparingly 
branched, without 
flagella ; rhizoids rather 
scarce, long and 
colourless. Leaves sub- 
imbricate to approxi- 
mate, on the sterile 
stems rather distant, 
obliquely inserted, as- 
cending, slightly concave 
somewhat antically 
secund, rotund-ovate, 
the antical margin 
rather longly to shortly 
decurrent, J bilobed, the sinus lunate to obtuse, the lobes connivent 
or incurved, acute, the apex ending in two, less frequently one 
single cell ; cells 28-30 g, seldom to 85 /z, polygonal, the walls 
slightly and equally thickened ; cuticle smooth. Under leaves 
absent. $ inflorescence on a short posticai branch. Involucral 
bracts larger than the leaves, oblong-rotund, | bilobed , seldom 
3-lobed, margin entire , generally with an obtuse tooth on one 
side, the sinus obtuse to subacute, the lobes acute, entire ; 
bracteole resembling the bracts, but narrower, frequently connate 
on one side with the bract, the margins entire. Perianth sub- 
fusiform, trigonous at the apex, of three layers of cells at the base 
and two layers to above the middle, sometimes of only one layer to 
near the base, the mouth somewhat contracted, crenulate-denticu- 
late, the teeth 1, seldom 2 cells long. Capsule oblong-oval. 
Spores 10-12 fi, reddish-brown, finely papillose ; elaters 7-8 /z 
broad, bispiral, reddish-brown. Androecium at the end or 
middle of the branches ; bracts in several pairs, closely imbricate, 
nearly resembling the leaves, very concave, the antical margin 
usually with an indexed tooth ; antheridia oblong-oval, single. 
Gemmae at the apex of the stem in pale greenish-white clusters, 



1. Fertile plant. 2. Mouth of perianth. 
3. Bracts. 4. Bracteole. 5. Leaves. 
6. Cells. 
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oblong to pyriform, frequently angled and sometimes stellate, 
1-celled. 

forma pallida (Spruce) Massal., Le spec. gen. Ceph. in Malpighia 

21 p. 18 (1907). 

Cephalozia catenulata var. pallida Spruce, on Ceph. p. 33 (1882). 

Cephalozia pallida Pears., Hep. Brit. Isles p. 146 (1901). 

Smaller, leaves imbricate, more concave, less decurrent, sinus 
frequently deeper and only obtuse, lobes more often less connivent 
and ending in one single cell ; cells commonly 20-28 ji, with the 
walls rather more thickened ; perianth of one layer of cells except 
at base. 

forma laxa Schiffn. in Lotos no. 7 p. 336 (1900). 

Creeping among Sphagnum. Stems to 3 cm long , translucent, 
very sparingly branched. Leaves rather more distant, larger, 
longly decurrent , rhombic-rotund on the larger stems ; cell-walls 
with trigones frequently distinct. 

Har. On soil on moist, shaded, peaty or sandy banks and on decaying 
wood, seldom ascending above 1000 ft. alt. 

Distrib. N. to Orkney, frequent ; Ireland. ■ Fr. April- August. 

Sterile plants of this species can be distinguished from C. connivens 
and C. pleniceps by the much smaller leaf-cells, also from the latter by the 
absence of flagella. The dioicous inflorescence will also separate the present 
species from any of them, and the bracts and mouth of perianth of C. connivens 
are quite different. 

C. media varies considerably in appearance, the small compact form of 
banks being unlike the generally laxer plant of decaying wood and the still 
laxer plant from among Sphagnum. The forma pallida is doubtfully distinct 
from some of the small forms. All its characters can be seen, in the others. 
A specimen from one of the English localities given by Spruce in his "On. 
Ceph," p. 34 hardly differs from C. media. He also quotes No. 173 of G. and 
R. Hep. Eur. Exs., but this plant does not differ from small forms of C. media . 
His other reference, to No. 269 of the same collection, seems to be a misprint, 
as the specimen is not a Cephalozia. Muller, who has also examined the 
specimen from the English locality referred to above, reduces C. pallida to a 
synonym of C. media. 

Var. el ala Spruce, "On Ceph." p. 38 is C. macrostachya. 

Muller describes the Continental C. affinis Lindb., as being closely related 
to C. media , differing from it in the leaves being less deeply bilobed, cells 
larger, 30 -40 p, the mouth of perianth with teeth composed of 2-3 single cells 
and the monoicous inflorescence ; it is found on decaying wood and should be 
looked for in Britain. 

It has been a vexed question for some time what name C. media should 
bear. The older authors did not distinguish it from C. connivens, but Spruce 
believed that Dumortier had given it the name of C. lunulaefolia . In a note 
in Pearson’s "Hep. Brit. Isles" p. 149, Spruce mentions having seen two of 
Dumortier’s specimens, one of which was distributed in Mougeot and Nestler’s 
Exs., and he considered that it represented the plant under consideration. 
He does not mention the number of the specimen in the Exsiccata, but 
Dumortier quotes no. 432 as a synonym of his C. lunulaefolia in "Hep. Eur.” 
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p. 92, 1874. This number is apparently composed of more than one species, 
as Midler considers that the specimen which he examined is C. catenulata. 
The doubt whether C. lunulaefolia is the present species is increased by 
Dumortier’s description of it in "Hep. Eur.” as having straight leaf-lobes 
and dentate bracts. This might suit C. catenulata, but certainly does not 
agree with C. media. Under the circumstances it seems preferable to give the 
plant the now almost generally accepted name of C. media Lindb., of the mean- 
ing of which there is no doubt. 


nun ut< 




tire ; bracteole deeply 
and irregularly 2-3- 
lobed , spinous-dentate. 
Peri an t h oblong-ovate, 
of one layer of cells 
except at the base, tri- 
gonous, the mouth some- 
what contracted, ciliate, the cilia 3 4 cells long. A ndnwcia usually 


. Fertile plant. 2. Bracts. 3. ' Bracteole 
4. I. eaves. 5, Ceils. 

6. Male inflorescence. 7, Male bract. 
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very large , terminal or median, sometimes occupying the entire 
branch ; bracts in 6-14 pairs larger than the leaves, imbricate, 
erect, transversely inserted, acutely bilobed to below the middle, 
the lobes elongate and narrowly lanceolate, dentate to spinous- 
dentate, bracteoles frequently almost as large as the bracts, 
bilobed, dentate or spinous-dentate ; antheridia oval, single. 
Gemmae in globose heads at the apex of the stem, rounded-oblong, 
sometimes pyriform or angular, greenish- white, 1 -celled, the 
surrounding leaves dentate and with dentate underleaves. 

var. spiniflora (Schiffn.) K. Mall., Rabh. Krypt. FI. II. p. 778 (1916) 

Cephalozia spiniflora Schiffn., Hedwigia 54 p. 323 (1914). 

Sometimes also paroicous and synoicous. Involucral bracts 
irregularly 2-4 lobed, the lobes more spinous-dentate. Perianth 
divided to the base into three perianth leaves, the mouth longly 
spinous-dentate. 

Hab. Among Sphagnum in bogs. 

1.) ist rib. N. to Perth and Aberdeen, uncommon. 

The large androecia with their spinous -dentate bracts, will distinguish 
this species, though they are occasionally only weakly developed, being 
smaller and having smaller bracts and bracteoles which are entire or slightly 
dentate. Plants without inflorescence are more likely to be mistaken for 
a large form of C. media than any other, but the present species has the leaves 
rather more deeply lobed and with the lobes often nearly parallel and the 
postical margins frequently strongly arched, the apex of the lobes also usually 
ends in two single cells, while in the other it frequently ends in a single cell ; 
the involucral bracts are very different in the two species. C. catenulata 
generally occurs on decaying wood ; it is a rather smaller plant and has 
smaller and more thickened leaf-cells, the involucral bracts are less deeply 
bifid and with broader and more obtuse lobes, the margins with, shorter 
teeth, but Mr. Nicholson considers that it is very closely related to the present 
species. 

A speeime of C. multiflora var. data Spruce, sent to me from the original 
locality by Stabler, is C. niacvostachya. In the Naturalist p. 233, 1898, 
Stabler quotes in the notes to the var. data “ flowers often in little globose 
heads at the apex of the branches’ Spruce in litt.” This is evidently an over- 
sight, the globose heads being gemmae ; they are larger and more conspicuous 
than the clusters of gemmae in C. media. 

This species is widely distributed in Britain, and, when better known, may 
be found to be not uncommon. 


165. Cephalozia catenulata (Huben.) Spruce 

J linger mannia catenulata Huben., Hep. Germ. p. 169 (1834). 

J anger man nia reclusa Tayl. p.p., Jo urn. Bot. p. 278 (1846).. 

Cephalozia serriflora Lind b. , Medd. Soc, F. FI. Fenn. 3 p. 188 (1878). 
Cephalozia catenulata Spruce, On Ceph. p. 33 (1882). 
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Dioicous. In thin pale 
bwwn or fuscous patches, 
usually on decaying logs. 
Sterns 4-8 mm long, 
rigid when dry, pros- 
trate, irregularly bran- 
ched, without flagella, 
branches long, ascend- 
ing ; rhizoids long, rath- 
er scarce to near apex 
of stem. Leaves oblique- 
ly inserted, subimbricate 
to imbricate , ascending, 
som ewh a t an tically se- 
am d, slightly concave, 
the antieal, margin not or 
hardly decurrent , broadly 
b Fertile plant, with mouth of perianth ovali Z ova p narrowed at 

enlarged. 2. Bracts. 3. Bracteole. the base, i bilohed , sinus 
4. Leaves. 3 (bis) Cells. obtuse or rounded, lobes 

4-6 (commonly 5) cells broad at base, triangular, acute, slightly 

connivent or straight, when dry incurved ; cells small , 16 21 g, 

slightly larger at the base, quadrate to oblong-quadrate, walls 
considerably and equally thickened / cuticle smooth, t nder leaves 
absent. $ inflorescence on a very short postical branch. Invo- 
lucral bracts twice as large as the leaves, more or less connate, 
bilobed, frequently with a third shorter acute lobe, sinus acute, 
the margin except at base distantly spinous-dentate or serrate- 
dentate , the lobes triangular, acute or acuminate, spinous- 
dentate or entire ; bracteole resembling the bracts. Perianth 
oblong, obtusely trigonous along its whole length , of one layer of 
cells throughout, the mouth contracted, setulose or suhciliatc , cilia 
1-8 cells long. Capsule oval. Spores 9 12 /x, finely papillose; 
elaters reddish-brown. Androecia at the end of the branches ; 
bracts in few pairs, imbricate, of the same size as the leaves, 
concave, bilobed, with a antieal tooth. Gemmae in clusters at 
the apex of the stem and branches, rotund or oblong, rarely 
angular, colourless, 1 -celled. 

Hab. On decaying wood in moist, sheltered places, seldom on sandstone 
rocks. 

Distrib. N. to Inverness, rare ; Ireland. Fr, April June. 

The fulvous or pale brown colour, the leaves practically not decurrent, 
divided to the middle, and with smaller cells which have more thickened walls, 
separate the sterile plant from small forms of C. media ; when the lobes are 
connivent the sinus is narrower than in that species. The bracts are always 
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dentate, but this varies in amount ; the lobes are sharply triangular, and fre- 
quently dentate or spinous-dentate, as are also the margins below the sinus ; 
they have no resemblance to the bracts of C. media. 

C. leucantha has distant, paler and more pellucid leaves which are also 
more quadrate, more transverse, lobes narrower and more acute, cells smaller ; 
the perianth is also much longer and is cylindrical in the lower half. 

This species is almost but not entirely confined to decaying logs and 

stumps. 

Schiffnerin Hedwigia 54 p. 31 1 321 (1914) has gone exhaustively into the 
question of the correct name of this species. He finds, from an examination 
of Htibener’s original specimen, that the description of that author in Hep. 
Germ, is incorrect as regards the involucral bracts being entire. He shows 
that they are spinous-dentate and that the plants are identical with what 
has been described by writers as Ceph. reclusa (Tayl.) and Ceph. serriflora 
Lindb. Also that the plant with entire bracts which has been considered 
by later writers as being Ceph. catenulata (Huben.) is a mixture of various 
species. 


166. Cephalozia leucantha Spruce 

Cephalozia leucantha Spruce, On Ceph. p. 68 (1882); Evans, Proc. Wash. 
Acad. Sci. 2 p. 306 pi. 17 f. 18-26 (1900). 


Dioicous. In pale 
whitish-green patches or 
creeping among mosses. 
Stems to 10 mm long, 
slender, flexuous and 
arcuate, without flagella, 
irregularly and shortly 
branched, frequently 
nearly simple ; rhizoids 
scattered, short, to near 
apex of stem. Leaves 
small, equalling in length 
the diameter of the stem 
or slightly longer, dis- 
tant, patent to erecto- 
patent, nearly transverse- 
ly inserted, with the 
antical margin not de- 
current, oblong-quadrate , bilobed to or beyond the middle, sinus 
obtuse or subacute, lobes frequently unequal, 3-4 cells broad at base, 
broadly subulate , acute or acuminate, parallel or connivent ; cells 
small* 12- 18 fx , quadrate to oblong-quadrate, hardly larger at the 
base, hyaline, walls considerably and equally thickened ; cuticle 
hyaline-papillose. Underleaves absent. $ inflorescence on a 
very short postieal branch. Involucral bracts 3-4 times as large 



1. Fertile plant. 2. 
4. Leaves on stem. 


Bracts. 3. 
5. Leaves. 


Bract eole. 
6. Cells. 


7. Section of stem. 
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I l;:J 
; 


as the leaves, more or less connate, rotund-ovate , subdenticulate or 
sinuate-dentate, bilobed, occasionally irregularly . 3-lobed, 

sinus acute or obtuse, lobes longly acuminate ; bracteole irregular- 
ly bilobed. Perianth very long, white , narrowly cylindrical- 
fusiform, trigonous above," the mouth small, setulose, setae 1-2 
cells long. Capsule oblong-oval, yellowish-brown. Spores 9-1 2 /x, 
yellowish-brown, minutely papillose ; elaters reddish-brown, 
laxly bispiral. Androecium terminal, subj ulaceous , bracts closely 
- - • - •’ 1 orbicular, 1 


imbricate, larger than the leaves, 


bilobed, the lobes incurved, the antical margin with a small tooth. 
Antheridia large, oval-globose, shortly pedicellate. 

Hab. In peat-mosses and on peaty soil or banks and sides of ditches, and 
on decaying wood, subalpine ascending to 1900 ft. alt. 

Distrib. Wales and Cumberland to Shetland, frequent ; Ireland. 
Fr. April- June. 

The white .bleached colour, and the remote and nearly transverse small 
leaves with small cells distinguish this species ; the small cells will alone 
separate it from any small forms of C. media or C. biciispidata, with which it is 
sometimes confused. 

The leaf-sinus is narrow, so that when the lobes are com liven 1 they enclose 
an oval or elliptic space, not an almost circular one as in the previous species 
with connivent lobes ; the lobes are most commonly nearly parallel m this 
species and even occasionally somewhat divergent. 

The in volucral bracts are rotundate, the margins with remote and obtuse 
teeth over the whole surface, or sinuate-entire in the lower halt and sharply 
dentate above ; the lobes are entire or slightly dentate ; the bracteole has 
sometimes a large lobe at the side, instead of being bilobed. 

This species is most frequently found with us on moist peaty ground ; it 
is rather uncommon on decaying logs. 

Subgen. Cladopus Spruce 

Cladopus Spruce, On Ceph. p. 49 (1882) ; K. Mull., Rabh. Krypt. FI. II p 16 
(1912). 

Eucephalozia sect. Siibluridae Spruce, loc. cit (1882). 

Eucephalozia (gen.) subgen. Cladopus Schiffn. in Engl. and Prantl 1. 8 p, 97 

(1895). 

Cortical layer of cells of stem not pellucid ; flagella numerous. 
Leaves J bilobed, with obtuse lobes. Underleaves distinct on 
the stem. 


167, Cephalozia Prancisci (Hook.) Dnm. 

Jungermannia Prancisci Hook., Brit. Jung. pi. 49 (1813) ; G. L. N,, Syn, 
Hep, p. 133 (1844). 

Cephalozia Francisci Dum., Rec, d’obs. p. 18 (1835} ; Spruce,- On Ceph. p. 49 
(1882). 
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1. Fertile plant, with mouth of perianth 
enlarged. 2 . Stem, antical view. 3. Do., 
postical. 4. Leaf. 5. Cells. 6. Gemma. 


Dioicous. Small. In 
low, usually compact, 
reddish or green patches. 
Stems 5-8 mm long, 
filiform but succulent, 
pale, creeping and leafless 
below with flagella, with 
several erect or ascend- 
ing branches which are 
also frequently leafless 
at the base ; rhizoids 
colourless, numerous on 
the lower part of stem 
and flagella, scarce to 
almost absent above. 
Leaves subimbricate to 
imbricate, ascending, 
subsecund, obliquely in- 
serted, concave, the an- 
tical margin not decurrent , broadly ovate to ovate-oval, J-J- 
bilobed, sinus narrow, acute or obtuse, lobes obtuse or more rarely 
subacute, incurved ; cells small, 17-23 g. quadrate-rotund to 
polygonal, subopaque, the walls strongly and nearly equally 
thickened , frequently vinous-red ; cuticle finely granulate. Under- 
leaves large, nearly appressed to erecto-patent, oblong to lanceolate, 
entire or shortly bidentate. 2 inflorescence on short postical 
branches, denudate at base. Involucral bracts large, loosely 
surrounding the perianth at the apex and somewhat crispate, 
oblong-oval, J bile bed, sinus narrow and acute, lobes ovate-oval , 
obtuse , margins with an obtuse lobe or tooth on one or both sides, 
or entire ; ' bracteole resembling the bracts. Perianth oblong- 
fusiform, thickened at the base, obtusely trigonous below, 4-6 
angled and plicate above, the mouth hyaline , irregularly lob ate , the 
lobes crenulate. Capsule oval, brown. Spores 12-15 g, papillose, 
brown. Androecium at the end of short postical branches or on 
the middle of the lower branches, bracts in 4-6 pairs, transverse, 
very concave, closely imbricate. Antheridia globose, solitary, 
rotund. Gemmae colourless or vinous-red, in clusters at the apex 
of the branches and occasionally on the underleaves, mostly 
3 -angled with a few oblong or elliptical, 1-2-celled. 


Hab. Moist peaty banks and ditches. 

Distrib, N. to Ross, rare ; Ireland. Fr. June- July. 

The flagelliferous stems, with the concave leaves having a short, narrow 
.sinus, and the large underleaves will .distinguish this species. It is a small 
plant, but frequently forms large patches on subaipine banks. In exposed 
.ground it is reddish and attracts the eye by its colour. When the leaf i 
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flattened out, the sinus is like a small notch. The perianth is commonly 
vine us -red in the middle, with the apex hyaline. The triangular gemmae 
are unlike those of our other species of the genus. 

Mr. Nicholson has found in Sussex a lax and somewhat elongate form 
among Sphagnum. 

168. Cephalozia fluitans (Nees) Spruce 

J ungermannia fluitans Nees in Sy 11. Katisb. p. 129 (1823). 

Jungermannia inflata S fluitans Nees, Lur. Leb. II p. 4,3 (IS, 36). 

Cephalozia obtusiloba Lindb., Bot. Notis. p. 164 (1872). 

Cephalozia fluitans Spruce, On Ceph. p. 50 (1882). 

Lophozia inflata subsp. Loph. fluitans Boulay, Muse, de la h ranee II p. 104 
(1904). 



1 . Fertile plant with mouth of perianth 
enlarged. 2. Stem, postieal view. 

3. Leaves. 4. Cells. 5. Underleaves. 


Dioicous. In rather 
large swollen tufts sub- 
merged in pools on moors , 
or as more or less scat- 
tered stems creeping 
among Sphagnum, green 
to lurid-brown in colour. 
Stems 3 5 cm long, rare- 

ly to 8 cm, simple or 
sparingly branched, with 
leafless or scattered 
small - leaved flagella ; 
cortical cells 14-15 in 
number, opaque, slightly 
larger than the pellucid 
inner cells ; rhizoids 
rather numerous below 
and on the flagella, scarce 
to nearly absent above, 
colourless. Leaves flac- 
cid, distant , more rarely 


subimbricate, horizontal and most frequently reflexed, sometimes 
ascending and subsecund, obliquely inserted with the antical 
margin not decurrent, oval-oblong, inciso-bilobed , sinus narrow , 

acute or rounded at the base, lobes ovate, obtuse or rounded, 
unequal, the postieal larger ; cells large, 35-42 /x, with some to 
56 ft, larger at the base, 5-6-angled, the marginal cells smaller and 
sub quadrate, walls slightly and- nearly equally thickened ; cuticle 
smooth. Underleaves always present, appressed or nearly so to the 
stem, remote, small, linear-subulate , the apex frequently bidentate. 
$ inflorescence on short postieal branches. Involucral bracts 
about twice as large as the leaves, canaliculate- concave, narrowly 
oblong, bilobed, with a long tooth at the middle of one or both 
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margins, the sinus very narrow and acute, lobes lanceolate, acute 
or subobtuse ; bracteole resembling the bracts. Perianth longly 
exserted, 3-4 mm long, narrowly oblong-cylindrical , 3-4 cells thick 
at the base and 2 -3 cells thick to the middle, cylindrical below, 
obtusely trigonous above, the mouth somewhat constricted, 
lobulate and crenulate. Capsule oblong-cylindrical, 1 mm long, 
dark brown, the pedicel long and stout, inner layer of wall with 
numerous semi-annular thickenings. Spores 15-18 fx, dark purple, 
minutely and closely asperous ; elaters 120-200 /x by 7-9 broad, 
of the same colour, bispiral. Androecium on short postical 
branches or at the middle or apex of the stem, bracts in 5-10 pairs, 
transverse, imbricate, resembling the leaves but rounder, com- 
plicate-concave and with an antical tooth. Antheridia solitary. 

var. gigantea Lindb. 

In large, swollen tufts, 15-20 cm long , submerged in pools. 
Leaves more distant, larger than the type, cells larger. 

Hab. In bogs and pools on moors and creeping among wet Sphagnum, 
ascending to 1200 ft. alt. 

Distrib. N. to Caithness, uncommon ; Ireland. Fr. May- June. Var. 
gigantea , Abbot’s Moss, Cheshire, 1887 ( G . A. Holt). 

Closely resembles Gymnocolea inflata in appearance and is often confused 
with it ; it can be readily distinguished from that plant in the sterile state by 
the presence of flagella and by the much larger leaf-cells. The Gymnocolea has 
very frequently perianths present, these being at the apex of the stem, obovate 
and very caducous, and quite different from the cladogenous linear-oblong 
perianths of the Cephalozia. Although perianths are rare in C. fluitans, the 
$ inflorescence on its short postical branches is not uncommon, and at once 
distinguishes it. The position of the <£ inflorescence is of less value as a 
character, it being not at all rarely at the apex or middle of the stem.. 

Cephalozia fluitans is always in very wet ground, either for the most part 
submerged or as scattered stems among Sphagnum in places where there is 
much permanent moisture. 

After the exsertion of the capsule, the perianth is almost cylindrical. 

Submerged forms, which are somewhat elongate, are not uncommon, 
but the var. gigantea is very rare. 


XLIII. NOWELLIA Mitt. 

Cephalozia Dum., Rec. d’obs. p. 18 (1835). 

Nowellia Mitt, in Godman’s Nat. Hist. Azores p. 321 (1870) ; Schiffn. in Engl, 
and Prantl, Nat. Pflanz. I 3 p. 97 (1895) ; Steph., Spec. Hep. Ill p. 347 
(1908). 

Plants small, green or rosy, closely creeping ; branches usually 
few, postical ; flagella absent. Leaves inserted with a very narrow 
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and almost transverse base, antical margin nearly straight, 
postical margin broadly semicordate at the base, in flexed and 
saccate , forming a lobule , lobes ending in two long capillary-hamate 
segments. Inflorescence as in Cephalozia. Perianth with a wide 
mouth. 

This genus of which three species are at present known, was named by 
Mitten after the Yorkshire botanist John Nowell. Immature leaves occasion- 
ally do not show their distinctive characters, but this does not detract from 
their generic value. 


169. Nowellia curvifolia (Dicks.) Mitt. 

jungermannia curvifolia Dicks., Plant. Crypt. Fasc. 2 p. 15 pi. 5 f. 7 (1790) • 
Hook., Brit. Jung. pi. 16 f. 4-5 (1812) et Suppl., pi l (1816). 

Cephalozia . curvifolia Dum., Rec. d’obs. p. 18 (1835) ; Spruce, On Ceph 
p. 47 (1882). 

Nowellia curvifolia Mitt, in Godman’s Nat. Hist. Azores p. 321 (1870). 



Monoicous and dioicous. 
In flat rosy-purple or 
green patches, usually on 
decaying franks of trees . 
Stems 10 18 mm long, 
slender, pellucid, flexu- 
ous, nearly simple, the 
few branches ascending ; 
rhizoids long, colourless, 
scattered, to apex of 
stem. Leaves rather 
laxly imbricate, antic- 
ally secund, ascending, 
very concave, almost trans- 
versely inserted with a 
narrow base , obliquely 
obovate, the antical mar- 
gin slightly curved, not decurrent, the postical margin semi-cordate 
at the base with the margin broadly incurved , sacculate , bilobed to 
beyond the middle, sinus broad, usually lunulate, lobes triangular 
at base, ending in long incurved capillary segments composed of a 
single series of 8-10 cells ; cells 17-24 /a, sub quadrate to quadrate- 
hexagonal, the walls strongly and sub-equally thickened ; cuticle 
smooth. Involucral bracts large, oblong-oval, conduplicate and 
channelled , with the margins reflexed in the upper part, free or 
slightly connate at the base, § bilobed, lobes sharply acuminate, 
spinous-ciliate to dentate-serrate ; bracteole nearly similar to the 
bracts. Perianth large, oblong, deeply trigonous, the mouth 


1. Stem, antical view. 2. Leaf. 3. Cells. 
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broad , truncate, spinous-ciliate , the cilia 3-4 cells long. Capsule 
broadly oval, reddish-brown. Spores 7-9 fi, pale yellowish-brown, 
Androecium at the apex of short branches ; bracts in 4-6 pairs, 
imbricate, conduplicate, bilobed, resembling the leaves but more 
symmetrical and with shorter laciniae, the antical margin with a 
tooth. Antheridia solitary, globose, shortly pedicellate. Gemmae 
at the apex of the stem, globose-oblong, colourless, 1 -celled. 

Hab. On decaying wood in moist sheltered places and on moist peat, 
sub-alpine, ascending to 1200 ft. alt. 

Distrib. Wales to Shetland, uncommon ; Ireland. Fr. May-August. 

Is not likely to be confused with any other species ; the saccate indexed 
postical margin of the leaf forms an auricle which is not present in any other of 
the group ; also the capillary, hamate segments of the leaf are distinctive. The 
plant is green in excessive shade or wet ground, and is rosy-purple when more 
exposed. It frequently forms extensive patches on decaying trunks, and may 
be brightly coloured on the upper side of the trunk and green on the shaded 
parts. The perianth is usually reddish-purple below and hyaline near the 
mouth. Fruit is common when on wood, but is apparently always absent 
when on peat. Hooker in Brit . Jung, confused other species with his Jung . 
curvifolia. Some of his figures on plate 16 do not belong to this species, and 
it is not at all an alpine plant in Britain, while he is under the impression that 
it is “altogether alpine/’ 


Subfamily Cephalozielloideae 
XLIV. CEPHALOZIELLA (Spruce) Schiffn. 

Cephalozia subgen. Cephaloziella Spruce, On Ceph. p. 62 (1882). 

Cephaloziella Schiffn . in Engl, and Prantl, Die Nat. Pflanz. I 3 p. 98 (1895) ; 
K. Mull, omend., Rabin Krypt. FI. II p. 786 (1916). 

Characters of the Subfamily. 

Douin has for some years made a special study of Cephaloziella 
and its allies. He has raised them to the rank of a family, the 
Cephaloziellaceae , which is treated in this book as a subfamily. He 
defines it shortly as the family of acrogynous Jungermanniaceae 
which has the pedicel of the capsule composed externally of four 
rows of cells. He places it between the Lophozioideae (Epigonian- 
theae) and the Cephalozioideae (Trigonantheae) , agreeing with the 
former in the antical plica of the perianth, and with the latter in 
its postical plica. He includes Dichiton in the new family. 
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K. Muller in his Rabh. Krypt. FI. I p. 748 (1910) had previously 
suggested that this plant was nearly related to Cep halo zie-lla. 

Douin divides the family into six genera, distinguished mainly 
by the form of the gemmae and by the perianth and involucre. 
Of these there are four which have been found in the British 
Isles. 

G EM M A E A NG U LA R . 

Dichiton . Involucre perianthiform. 

Lophoziella. Involucre with 7-4) short, more or less round 
and entire bracts. 

Prionolobus. Involucre with 5-6 rather long, acute and 
dentate bracts. 

GEMMAE ELLIPTICAL AND SMALL. 

Cephaloziella. Involucre with 5-6 acute or dentate lobes 
(both characters often combined). 

Some exotic species of this last subgenus have differently 
shaped involucral bracts. The other genera are Evansia com- 
prising E. dentata (Racldi) having elliptical and papillose gemmae, 
and Protocephaloziella with P . ohtiisa (Culmann) which has 
gemmae composed of two unequal cells, the upper cell being the 
larger and having rather numerous papillae, the lower being 
generally cubical with four or more papillae, also the involucre 
having 5-6 equal, short and rounded or obtuse lobes. 

All the gemmae at maturity are composed of two cells, 
equal in size except in Protocephaloziella , those which are angular 
having three points to each cell. 

Douin’s genera are here treated as subgenera, as done by 
Muller in his Rabh. Krypt. FI. II p. 786. 

Douin in his various works on this difficult genus makes some helpful 
remarks on underleaves, the presence or absence of which he considers of great 
consequence in determining the species, but he gives some precautions which 
must be taken. In the first place it is necessary to examine the sterile stems 
and these must not be gemmiferous, placed on their side, there being always 
underleaves on gemmiferous stems even on species which are otherwise 
normally without them. If gemmae are not visible, some leaves may be 
found to be coarsely dentate or erose on stems which have been gemmiferous. 
Excess of moisture tends to cause underleaves to become rudimentary or 
almost to disappear, but careful search will reveal them on stems of the species 
which normally possess them. If there are no underleaves on the androecia, 
it may be affirmed that the plant is without them, but the converse of this 
is not always true. After taking the necessary precautions it may be said 
that, in general, if one finds stems with underleaves and stems without them 
in the same tuft, it can be concluded with certainty that two species are 


present. 

. f Dioicous * 2 

1 \ Monoicous or paroicous 5 

9 f Leaves on sterile stems entire ..170. Starkii 

**. \ Leaves on sterile stems dentate 3 
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f Cuticle with conical papillae or with outgrowths on back of leaf 
3 j 170. Starkii v. asperifolia 

\ Cuticle without such outgrowths 4 


f Base of leaf -lobes on sterile stems 6-8 cells broad, cells 10-12 p 
I 178. Massalongi 

^ o Base of leaf-lobes on sterile stems 4-6 cells broad, cells 12-16 /x 
I 178*. Nicholsoni 


_ f Mo noico us . 6 

0 \ Paroicous (cf. C. rubella) 13 

/'Leaves dentate or with a tooth near base 7 

6 \ Leaves entire 9 

f Leaves commonly with a tooth at base, cells 20-25 ..176. elachista 

^ \ Leaves dentate or spinous-dentate, cells 10-16 n 8 


f Underleaves absent ; leaves pectinate-distichous ; 
Underleaves present ; leaves not pectinate-distichous ; 

f Involucre perianthiform or with rounded obtuse lobes. . . 
Involucre with acute lobes 


on banks 

179. Turneri 
among Sphagnum 
177. striatula 

10 

11 


f Involucre perianthiform ; cell-walls of leaves thickened 
J 181. calyculata 

Involucre with 7-9 unequal lobes ; cell-walls of leaves thin 
i 180. integerrima 


f Leaf- lobes on sterile stems narrow, 3-5 (usually 4) cells broad at base 
2 x J 172. rubella 

1 Leaf- lobes on sterile stems broader, 4-8 or more cells broad at base... 12 


/Leaf-cells 15-20 g, the walls thickened 173. Baumgartneri 

^ \ Leaf-cells 11-14 /x, the walls thin 171. Hampeana 

_ /Leaf-cells 16-20 g, the walls thickened 175. myriantha 

13 \ Leaf-cells 12-15 /x, the walls thin 174. stellulifera 


Sub gen. Eucephaloziella (Demin) K. Miill. 

Cephaloziella gen. Douin, Bull. Soc. Bot. France p. 492 (1913). 
Eucephaloziella K. Mull. Rabh. Krypt. FI. II p. 785 (1916) ; Douin. Soc. Bot. 
France p. 56 (1920). 

Gemmae elliptical and smooth, 2-celled. Involucre with 5-6 
acute, entire or dentate, lobes. 


170. Cephaloziella Starkii (Funck) Schiffn. 

Jungermannia byssacea Roth, FI. Germ. p. 307 (1800) ? 

J linger manni a Starkii Herb. Funck in Nees, Eur. Leb. II p. 225 (1836). 
Cephalozia divaricata j3 Starkii Spruce, On Ceph. p. 64 (1882). 
Cephalozia byssacea Heeg. Die Leb. Niederost. p. 96 (1893). 


S 
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Cephaloziella Starkii Schiffn., Lotos no. 7 p. 341 (1900). 

Cephaloziella bysscicea Warnst.. Krypt. FI. Mark Brand, p. 224 (1902). 



ft 

111 



Dio icons. In thin dark 
green to purple, sometimes 
blackish patches. Stems 

3 10 rnrn long, prostrate 

or ascending, rigid and 
brittle, simple or spar- 
ingly branched, some- 
times innovating from 
below the $ inflores- 
cence ; rhixoids rather 
scarce, colourless, but 
frequently numerous and 
long, below the in- 
florescence. Leaves on 
the sterile sterns small 
and distant, generally 
widely patent and fre- 
quently flat or slightly 
1. Fertile plant, with mouth of perianth channelled, on the fertile 

enlarged. 2. Bracts and bracteole. stems increasing in size 

3. Sterile stem. 4. Leaf. 5. Cells. an d subimbricate to- 
6. Gemmae. wards the apex, erecto- 

patent to erect, slightly concave or keeled with the apex frequently 
incurved, subovate-quadrate, divided to the middle or deeper 
into two ovate-lanceolate, acute or subacute, straight or slightly 
divergent, entire lobes, 6-10 cells broad at base, the sinus narrow 
at base, obtuse or acute ; cells 12-1 5 /x, subquadrate, the walls 
generally only slightly and nearly equally thickened ; cuticle 
smooth, seldom papillose. Underleaves dish net on both sterile 
and fertile stems, lanceolate-subulate with the apex incurved. $ 
inflorescence at the apex of the stem, bracts suddenly much larger 
than the leaves ; involucral bracts bilobed, the lobes acuminate, 
acutely dentate to subspinnlose , the margin and apex hyaline, cells 
strongly incrassate ; bracteole bilobed, rather smaller than the 
bracts and adnate to them at the base on one or both sides. 
Perianth fusiform, 3-6 plicate, frequently purplish below and 
hyaline above, the mouth contracted, crenulate. Capsule oval. 
Spores 7-9 g, purplish-brown, almost smooth. Elaters 6-8 /x broad, 
bispiral. Androecia terminal or intercalary, bracts in 6 -12 pairs, 
closely imbricate, rounded-quadrate, concave, l bilobed. Anthe- 
ridia single. Gemmae in yellowish -green to reddish clusters at 
the apex of the sterile stems, oval, 2-eelied. 



XL IV. CE PHALO ZIELL A 


283 


var. asperifolia (Jens.) Macv. 

Cephalozia asperifolia C. Jens, (non Jung, asperifolia Tayl.), Medd. ora Gron- 
land 15p. 372 (1898). 

Cephalozia divaricata var. scabva Howe, Hep. and Anthoc. California in Mem 
Torr. Bot. Club 7 p. 129 (1899). 

Cephalozia papillosa Demin, Rev. Bryol. p. 72 (1901), 

Cephaloziella Douini Sehiffn., Douin loc. cit. 

Cephaloziella papillosa Sehiffn., Oest. bot. Zeit. p. 55 (1905). 

Cephalozia a spy ell a Steph., Spec. Hep. Ill p. 337 (1908). 

Cuticle of leaf distinctly papillose with small, slightly raised 
papillae, and with in addition some large conical papillae or 
outgrowths on the back near the fold ; cell-walls thickened, some- 
times greatly so / margin of leaf sometimes subdenticulate, rarely 
also at the base, slightly spinous-dentate ; underleaves more or 
less denticulate. 

Hab. Banks, sides of drains, rocks, etc., ascending to 3900 ft. alt. 

Distrib. N. to Shetland, rather common ; Ireland. Fr. July-Oct. 
Var. asperifolia , N, to Inverness, rare. 


This is the only common species of the genus in Britain. The underleaves 
are numerous and conspicuous, the margins of the involucral bracts are broadly 
hyaline, and are irregularly and coarsely dentate to spinulose-dentate. It 
most generally occurs in dry ground, and in such places is reddish-brown or 
purplish-brown to almost black ; in shaded ground it is green. The size 
and direction of the leaves vary greatly. 

This is doubtless the frequent plant in Britain which Hooker intended by 
his Jung, by ss ace a in Brit. Jung . pi. 12, though the underleaves were not 
observed by him. 

The var. asperifolia is a well marked plant. Herr J ensen, to whom I sent 
a Scottish specimen, named it as his Ceph. asperifolia. I also sent him a 
specimen of the var. scabva from California, which was sent to me by Dr. 
Howe ; this he likewise determined as his C. asperifolia. 

The cuticle of the leaf is not infrequently somewhat roughened in C. 
Starkii but the small papillae, combined with the large conical ones, of the var. 
asperifolia give the latter the appearance of a distinct variety, though even 
in that the leaves are occasionally smooth. 

Douin mentions in Rev. Gen. de Bot. p. 310, 1916, that he considers 
humidity is the principal cause of these large conical papillae on the backs 
of the leaves and that therefore his C. papillosa is not specifically distinct 
from C, Starkii. 


171. Cephaloziella Hampeana (Nees) Sehiffn. 

Jungennannia Hampeana Nees, Eur. Leb. Ill p. 560 (1838). 

Cephaloziella irivialis Sehiffn., Lotos No. 7 p. 341 (1900). 
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■Cephaloziella Hampeana Schiffn., in Loeske Moosfl. des Harzes p. 92 (1903). 


Monoicom . In thin 

green to brownish 
patches. Stems 3-8 mm 
long, flexuous, flaccid, 
sparingly branched ; 
rhizoids long and scat- 
tered, rather numerous. 
Leaves on the sterile 
st e m s i at h e r b r o ade r 
than the stem, distant 
and spreading , A bilobed 
or deeper, lobes oblong- 
ovate , acute to sub-acute, 
4-6 cells broad at base, 
on the upper part of the 
fertile stems broader ; 
cells 11 14 fiy thin- 
walled ; leaves on the 
fertile stems also distant 
and spread] ng. 'Under- 
leaves absent. $ inflorescence at the end of the stem or elongated 
branches ; bracts larger than the leaves ; involucral bracts 
loosely surrounding the perianth, | lobed, the lobes acute, dentate, 
the margins concolorous . Perianth oblong-ovate to linear-oblong, 
4-5 plicate, hyaline above, the mouth shortly dentate with usually 
elongated cells. Androecia terminal oi interc alary on long 
branches, bracts in several pairs, larger than . the leaves, closely 
imbricate, concave, ^ bilobed, the lobes entire oi slightly and 
obtusely dentate. 



1 . Fertile plant, with mouth of perianth 
enlarged. 2. .Bracts and hiucteole. 

3. Sterile stem. 4. Leaves. 5. Cells. 


var. subtilis (Velen.) 

Cephalozia subtilis Velenovsky, Jat. ceske liel 1 p. 37 (1901). 

Cephalozia divaricata var. Cuvtiowii Slater M.S. 

Cephaloziella rubella var. subtilis K. Mull., Rabh. Krypt. FI. I I p. 157 (1913). 


I' ; Leaves -i- § bilobed, the lobes broad , 5-8 cells, or sometimes 

I ’ : more, across the base on sterile stems, oval , subacute to rathei 

B obtuse ; cells 13—18 /x, generally 7 rather thin-walled. Lracts, 

||i ’ t *1 ; occasionally reduced -to one pair which covers only 7 the base of the 

||i ’ perianth, acute, more or less dentate to nearly 7 entile, the walls 

f; slightly thickened. bracts entire, with somewhat thickened 

Ir \! ' walls. 
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var. pulchella (Jensen) K. Miill. Rabh. Krypt. FI. II p. 165 (1913). 

Cephalozia pulchella Jensen, Rev. Bryol. p. 67 (1893). 


Sometimes also paroicous . Stems with many rhizoids. 
Leaves erecto-patent to suberect, I bilobed or deeper, lobes 4-6 
cells broad at base on sterile stems, oblong lanceolate , acute or 
subacute ; cells 13-18 /x, or more, thin-walled. Underleaves 
absent or rarely a few present. Involucral bracts |-J lobed, the 
lobes acute to subacute, margins concolorous with rather long 
1 -celled, seldom 2- celled, acute teeth ; cell-walls slightly thickened, 
subinvolucral bracts more or less dentate. Perianth cylindrical, 
concolorous, the mouth with much elongated cells. $ bracts 
concave, J bilobed, the lobes broad, subacute or obtuse, the 
margins dentate , teeth acute or obtuse. 


Hab. On moist ground on peat mosses, sides of ditches, sandy and 
turfy ground. 

•Distrib. N. to Caithness, frequent ; Ireland. Var. subtilis, uncommon 
but widely distributed. Var. pulchella, rare ? 

C. Hampeana can be readily separated from. C. Starkii by its monoicous 
inflorescence, the absence of underleaves on sterile stems which are not 
gemmiferous, and the concolorous involucral bracts which are also less dentate. 
C. Baumgartneri is calcicolous, leaf-cells with thickened walls, involucral 
bracts more highly connate, with the lobes generally entire. C. integerrima 
has obtusely lobed leaves, different involucral bracts and angular gemmae. 

The var. subtilis is placed by Muller as a variety of C. rubella, but Douin 
seems more correct in giving it under C. Hampeana. It varies . much and 
cannot always be distinguished from the latter. C. erosa Warns! appears 
to be a gemmiferous form of this. The original plant of var. Curnowii has 
rather obtuse leaf-lobes with somewhat thickened cell-walls. 

The var. pulchella. has much the appearnace of C. Hampeana, but the 
leaf-lobes are rather narrower, the cells larger and the <$ bracts are distinctly 
dentate. The involucral bracts in the specimens which I have examined 
have larger and more acute teeth on the margin, and the cells of the mouth 
of perianth are larger. Muller considers this plant to be a variety of C. 
Hampeana, and he mentions that Jensen is also of this opinion. It seems 
to be the best position in which to place it, but Douin does not agree with this 
and gives it as a species mere allied to C. rubella. He states that C. Hampeana 
is never paroicous as C. rubella sometimes is, and that the lobes of leaf are 
more like those of the latter in. form. 


172. Cephaloziella rubella (Nees) Warns! 

Jungermannia rubella Nees, Eur. Leb. II p. 236 (1836). 

Cephalozia bifida- Lindb., Muse. Scand. p. 3 (1879). 

Cephaloziella rubella Warns t., Krypt. FI. Mark Brand, p. 231 (1902). 
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1. Plant. 


2. Leaf of barren stem. 
3. Cells. 
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Monoieous seldom par- 
oicous. In brown to 
reddish-brown patches. 
Stems 3-6 mm long, 
rhizoids numerous to 
apex of stem. Leaves on 
sterile stems not broader 
than the stem , distant, 
sub-erect to patent, § 
bilobed, less frequently 
only I bilobed, lobes 
narro uiy o b lo ng-lanc eo - 
late to lanceolate , acute, 
3-5 usually 4 cells broad 
at base; cells 12-15 y, 
walls equally and rather strongly thickened. Underleaves absent. 
$ inflorescence at the end of stem or branches ; involucral bracts 
larger than the leaves, rather highly connate, closely surrounding 
the perianth, | or more lobecl, the lobes acute, more or less dentate, 
the margin concclorcus. Perianth oblong to cylindrical, frequently 
purple below , the mouth hyaline, dentate. Androecia at the end 
of elongated branches, bracts larger than the leaves, concave, 
| bilobed, lobes entire, seldom slightly dentate. 

Hab. On moist ground ; uncommon ? 

C. rubella is very closely allied to C. II a in pea n a and is connected with it by 
intermediate forms. It is distinguished by its narrower and more lanceolate 
leaf-lobes and its thickened cell-walls of leaf ; the leaves are also less spreading, 
are generally more deeply lobed and the perianth is frequently coloured 
in its lower half. As these plants have not hitherto been separated in Britain, 
their distribution is hardly known, but C. rubella is probably not uncommon 
though not so frequent as the other. 


173. Cephaloziella Baumgartneri Schiffn. 



Cephaloziella Baumgartneri Schiffn., Verb, k, k. Zool. Hot. Ges. Wien p, 273 
pi 1 fig. 7-19 (1906) ; Nicholson, Hast, and East Suss. Nat. 1, 6 p. 281 
(DU); 

Cephalozia Baumgartneri Massal., Spec. I tab Gen. Ceph. in Malpighia 21 
p. 33 (1907). 
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Monoicous . C alcicolous . 
In thin yellowish-green 
to blackish patches. 
Stems 5-10 mm long, 
prostrate, flexuous, more 
or less branched ; rhiz- 
oids numerous to apex 
of stem. Leaves on the 
sterile stems broader 
than the stem, rather 
obliquely inserted, erecto- 
patent, slightly channel- 
led, ovate-quadrate, di- 
vided to the middle or 
slightly deeper into two 
triangular, acute lobes, 
5-8 cells broad at base, 
the sinus open and gener- 
ally obtuse ; leaves on 
the fertile stem larger, transverse, rotund-quadrate, J bilobed, 
the sinus acute, lobes triangular, acute ; cells 15-20 /x, subquadrate, 
the walls considerably and equally thickened ; cuticle smooth. 
Underleaves absent , or occasionally a few present. 2 inflorescence 
at the apex of the stem and branches ; bracts in 2-3 pairs, larger 
than the leaves ; involucral bracts connate in the lower half with 
the bracteoles but with their anti cal margins free, £-4 bilobed, the 
sinus acute, the lobes suh triangular , acute , the margins entire or 
slightly dentate ; bracteole large, ovate-quadrate, truncate or 
shortly bidentate. Perianth oblong, deeply 5-plicate, hyaline 
at the apex, the mouth crenulate with elongated cells. Capsule 
shortly oval. Spores 8-12 /x, reddish-brown, finely granular. 
Androecia intercalary on elongated branches ; bracts in 4-10 pairs, 
imbricate, resembling the stem leaves but larger and more concave. 
Antheridia globose, solitary. 


1. Fertile plant. 
3. Sterile stem. 


2. Mouth of perianth. 
4. Leaves. 5. Cells. 


Hab. Calcareous soil or rocks. 

Distrib. Sussex, 1906 ( W . E. Nicholson); Gloucestershire ■ (H. H. 
Knight) ; Dorsetshire. 

Can be known from C. integevrima by its more acute leaf-lobes, cell-walls 
thickened, different involucral bracts and in being calcicolous. C. rubella 
is also not calcicolous, has narrower leaf-lobes, the leaves more deeply divided 
with rather smaller cells, involucral bracts less frequently entire and seldom 
so highly connate. 


174. Gephaloziella stellulifera (Tayl. MS.) Schiffn. 

Jungermannia stellulifera Tayl., MS. 

C ephaloziella stellulifera Schiffn., Oest. Eot. Zeit. S p. 1 reprint (1905), 
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1. Fertile plant. 2. Mouth of perianth. 

3. Bracts and bracteole. 4. Plant showing 
young paroicous inflorescence. 5. Sub- 
involucral bract. 6. Stem with under leaves. 
7. Leaves. 8. Cells. 9. Gemmae. 


Paroicous. In pale 
yellowish-green depres- 
sed patches on soil. 
Stems 5-4) mm long, 
pale green above, brown 
below, Ilex nous and 
someti mes geniculate , 
ascen din g, sparingly 
branched , frequently 
with an innovation from 
below the $ inflores- 
cence ; rhizoids long, 
hyaline , rather numerous 
below and at the genicu- 
1 at ions, scarce elsewhere. 
Leaves small and distant 
on the lower parts and on 
the sterile stems but al- 
ways broader than the 
stem, slightly concave, 
quadrate, divided to be- 
low the middle into two 
lanceolate , acute and 
s om e w 1 1 a t d i v ari c ate s e g- 

ments, but sometimes slightly incurved, 4 6 cells broad at the 

base, the sinus obtuse ; leaves greatly increasing in size on the 
fertile stems, approximate but appearing distant from being 
squarrose, oval-quadrate , bilobed to below the middle into sub- 
ovate-lanceolate, acute, entire, divaricate and convex segments, 
6-9 cells broad at the base, the sinus open and generally round. 
Cells 1 6—2 1 /x, oblong-quadrate, the walls slightly and nearly 
equally thickened ; cuticle smooth. Underleaves always present , 
small, subulate or bifid on the sterile stems, frequently large 
towards the upper part of the fertile stems and ovate-subulate 
or triangular-subulate and with a tooth at one side. Subinvolucral 

bracts in 3-5 or more pairs, imbricate, with the upper ^ 4 squarrose , 

also sometimes distant and isolated, resembling the leaves but 
larger, broader, less deeply bilobed and with the segments more 
acutely pointed, the margin rather remotel}' dentate , the teeth 
obtuse or acute, mostly 1 cell long, rarely with the margin only 
crenulate. Antheridia 1-2, oval, shortly pedicellate. Involucral 
bracts squarrose before the perianth is mature , later with only the 
apex squarrose, connate at the lower third with each other and 

with the bracteole, unequally 2-3 lobed to | I, the lobes ovate- 

lanceolate, acute, the margins dentate to crenulate - dentate, 
sometimes with 1-2 spinulose teeth in addition ; bracteole 
oblong-quadrate, bilobed, the lobes acute, the margin slightly 
dentate and frequently with one or two larger teeth. Perianth 
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narrowly oblong, plicate above, the mouth crenulate-dentate with 
elongated cells. Gemmae on the margins of the uppermost 
leaves and underleaves, green, roundish-oval, 1-2-celled. 

var. Limprichtii ( Warns t.) 

Cephaloziella Limprichtii Warnst., Krypt. FI. Mark Brand, p. 228 (1902). 

Cephaloziella stellulifera var. gracillima Douin, Bull. Soc. Bot. France p. 259 
(1905). 

Cephaloziella gracillima Douin, Mem. Soc. Nat. Sc. Cherbourg p. 257 (1906). 

Sometimes monoicous. In yellowish-green to reddish-brown 
patches. Leaves erecto -patent, lobes rather narrower on the $ 
stems towards the perianth, but of the same breadth at base on 
the sterile stems, cells of leaves and bracts with slightly more 
thickened walls. LTnderleaves smaller but constant and fre- 
quently distinct. 2 bracts entire or sometimes weakly crenulate, 
more rarely slightly and obtusely dentate. $ bracts entire . 
Spores 9--12 /x, reddish-brown, finely papillose. 

Hab. Moist loamy and clayey soil. 

Distrib. N. to Argyllshire, rare. Var. Limprichtii , N. to Lanarkshire, 

rare. 


The description (as well as the figure of C . stellulifera) is taken from the 
original specimen in the Edinburgh Botanical Garden Herbarium. It is 
labelled “ Jungermannia stellulifera Tayl. MS., April, 1842, Derbyshire W. 
Wilson 1833,” It is, without any doubt, paroicous. Pearson’s description 
and figures of Ceph . stellulifera are taken partly from Taylor’s plant and partly 
from a monoicous plant from Cornwall gathered by Curnow, which has 
subsequently been named Cephalozia divaricata var. Curnowii Slater MS. 
This was raised by the author to specific rank, but undescribed, as Cephaloziella 
Curnowii. The description of Ceph. stellulifera by Heeg. in Die Leb. Niederost . 
p. 95, 1893, agrees very well with Taylor’s plant, as does also, for the most 
part, Douin ’s description of Ceph. stellulifera in Bull. Soc. Bot. de France 
p. 250, 1905. 

The margins of the upper leaves are occasionally erose through gemmae. 
The leaves for some distance below the bracts have sometimes one or two 
teeth c n the margin. The bracts are squarrose before the perianth is mature 
and form a stellate head. They are concolorous, with the teeth most common- 
ly obtuse and nearly always 1 -celled. Male bracts with antheridia may 
sometimes be seen at some distance from the female inflorescence and distant 
from one another. 

Muller in Rabh. Kvypt. FI. II, 1913 has pointed out that C. stellulifera and 
C. Limprichtii are not distinct species and in this he has been followed by 
Douin. He gives C. Limprichtii as the type of the species and C. stellulifera 
as a variety of it. There has been much confusion in naming specimens of the 
two plants which are very closely allied and are connected by intermediate 
forms. In C. stellulifera the leaf-lobes of sterile stems on the original specimen 
are 4-6 cells broad at base. Douin in La Fam. d. Ceph. (Soc. bot. de France 
29) p. 76 1920 gives them as being more in number. His fig. 92 p. 81 of a 
leaf-lobe of the original specimen is I believe drawn from a micro-slide which 
I sent to him ; the figure is evidently taken from a leaf of a stem on which 
the $ inflorescence had become detached. Muller, to whom I also sent a micro- 
slide of the original specimen, gives the number 4-6 as I have done. 
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175. Cephaloziella myriantha (Lindb.) Schiffn. 

Cephalozia myriantha Lindb., Medd. Soc. FL F. Fcnn. (1875) ; Spruce, On 
Ceph. p. 70 (1882). 

Cephalozia Jackii Limpr. in Spruce, On Ceph. p. 67 (1882) ; Heeg, Die Leb. 
Niederost. p. 96 (1893). 

Cephaloziella myriantha Schiffn., Oest. Hot Zeit. 7 p. 4 reprint (1904). 

Para icons. In thin 
reddish-brown to green 
patch es . S terns 3 -7 mm 
long, prostrate or as- 
cending, on the fertile 
stems erect, brittle, sim- 
ple or sparingly branch- 
ed ; rhizoids numerous 
to apex of stem. Leaves 
on the sterile stems 
slightly broader than or 
hardly as broad as the 
s c e m , e re c t o - p ate n t t o 
ere ‘Cto-ai >i >rc *ssed , divided 
to the middle into two 
ova te-lan ceo 1 ate ac ute 

lobes, 4 5 cells broad at 

base , the sinus acute ; 
leaves on the fertile 
stems much larger and increasing in size upwards, patent, round- 
ish-quadrate, concave, A bilobed, the lobes ovate and acute or 
somewhat obtuse, the sinus acute or obtuse ; cells 12-15 /x, 
subquadrate, the walls strongly and equally thickened ; cuticle 
nearly smooth. Underleaves mostly absent on the sterile stem, 
sometimes distinct on the upper part of the fertile stem, and 
lanceolate to ovate, seldom bifid. Inflorescence at the apex of 
the stem ; sitbinvo liter at bracts in 3-4 pairs suddenly much larger 
than the leaves, concave, the lobes denticulate ; antheridia broadly 
oval ; involucral bracts large, connate with each other and with 
the bracteole for some distance above the base, A bilobed, lobes 
ovate, acute, the margins serrulate-dentate, concolorous or nearly 
so. Perianth narrowly oblong, exserted A beyond the bracts, 
4-6-plicate, frequently reddish below, the mouth hyaline and 
ere mil ate with elongated cells. Spores 7 9 /x, almost smooch. 

Hab. Sandy and loamy soil, seldom cm stumps. 

Distrib. N. to Inverness, rare. Fr. Mar.- Aug. 



1 . Fertile plant, with mouth of perianth 
enlarged. 2. Bracts and bracteole. 
3. Sterile stem. 4. Leaves. 5. Cells. 


C, myriantha is smaller than our other paroicous species, the leaf-cells 
are rather smaller and are more strongly thickened and the spores are smaller. 
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It is more likely to be confused with var. Limprichtii of C. stellulifera than 
with any other, but the latter has the $ and $ bracts entire or almost so. 
C. stellulifera has spreading to squarrose leaves with underleaves always 
present and frequently large. 

Douin in La Fam. d. Ceph . (Soc. hot. de France 29, 1920) does not give 
C. myriantha as a species, but divides it between C. rubella and C. elegans 
Heeg. The latter, though apparently a rare plant, should be looked for in 
Britain. It is paroicous and with dentate bracts as in C. myriantha, but has 
smaller leaf-cells 6-10 g., and broader leaf-lobes of 5-9 cells width at the base. 

176. Cephaloziella elachista (Jack) Schiffn. 

fungermannia elachista Jack in G. and R., Hep. Eur. Exs. no. 574 (1873) ; 
Limpr., Krypt. FI. Schles. p. 296 (1876). 

Cephalozia elachista Lindb., Hep. in Hib. lect. p. 502 (1875) ; Muse. Scand. 
p. 4 (1879) ; Spruce, On Ceph. p. 70 (1882) ; Pears., Hep. Brit. Isles p. 184 
pi. 71 (1900). 

Cephaloziella elachista Schiffn., Oest. Bot. Zeit. 7 p. 5 reprint (1904). 

Monoicous. Very 
slender , pale green, 
creeping among Sphag- 
num or other mosses. 
Stems to 10 mm long, 
delicate and flaccid , 
ascending, sparingly 
branched, pale green, 
the antical cells large 
and hyaline ; rhizoids 
scattered, hyaline. 
Leaves distant , much 
longer than the breadth 
of the stem, erecto- 
patent, subovate, divided 
2 ”f into two long, 
lanceolate - acuminate 
lobes , frequently some- 
1. Fertile plant, with mouth of perianth what connivent and in- 
enlarged. 2. Bracts and bracteole. curved at the apex, 
3. Su bin vo hi era 1 leaf . 4. Leaves. 5. Cells, about 4 cells broad at 

the base, very commonly 
with a tooth at the side , 
the sinus acute or obtuse ; cells large , 20-25 /z or more in length 
by 12-17 fx in breadth, mostly rectangular, the walls thin , trigones 
absent ; cuticle smooth. Underleaves absent or minute and 
subulate or bifid. 2 inflorescence on a somewhat elongated or 
short branch ; bracts in 2-3 pairs, much larger than the leaves, 
less deeply bilobed, the lobes dentate ; involucral bracts bilobed, 
the lobes lanceolate, spinous-dentate to spinous-ciliate , the teeth 
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frequently recurved ; bracteole smaller than the bracts, bilobed, 
the lobes spinous-dentate. Perianth elongate, longly exserced, 
linear-oblong, trigonous, the mouth crenulate with elongated 
cells. Androecia terminal or intercalary, spicate ; bracts in 
several pairs, imbricate, concave, larger than the leaves, bilobed, 
the lobes strongly dentate. Gemmae at the apex of the uppermost 
leaves, oblong. 

var. spinigera (Lindb.) K. Mull. 

Cephalozia spinigera Lindb., Mu.sc. Scancl. p. 4 (1879). 

Cephalozia striatula var. spinigera Am. et Jens., I ’her emige seltenc skancl. 

Cephalozia- Arten in Hot. Notts, p. 1 1 reprint (1908). 

Cephaloziella el-achista var. spinigera K. Mull., Rabh. Krypt. FI. 11. p. 119 

(1913). 

Stems striate. Leaves divided almost to base with frequently 

a long spinous tooth at base ; cells ij -20 /x, sometimes longer, 

by 10-12 /x broad, walls slightly thickened , more ur less granular - 
verrucose especially towards the base of the leaves ; underleaves 
conspicuous. Subin volucral and involucral bracts with recurved 
spinous teeth, the cell-walls consklerabty thickened. Perianth 
narrowed from slightly above the middle to the apex, the cell- 
walls slightly thickened. $ bracts imbricate, less deeply divided 
than the leaves, more or less dentate, sometimes strongly so. 

Hab. Moist or wet soil, bogs and wet rocks. 

Distrib. Sussex; Ireland; very rare. Var. spinigera, Sussex 
(IF. E. Nicholson). 

The large thin-walled leaf -cells, smooth cuticle, and the spinous-dentate 
and spinous-eiliate involucral bracts will serve to distinguish this delicate 
species. It has sometimes been confused with C, striatula , but the latter has 
strongly incrassate cells of the stem and leaves, the leaves more erect, stiffer, 
and with a papillose cuticle. 

The stems are generally leafless for part of their length. The leaves, 
especially on the smaller branches, are frequently divided nearly to the base. 

The var. spinigera holds a somewhat intermediate position between this 
species and C. striatula, but is nearer to the former in the lea f-cells, the recurved 
teeth of the involucral bracts and the shape of the perianth, 1 he leaf-cells 
vary considerably in size and in the amount of verrucosity, being sometimes 
smooth or nearly so. 


Subgex. Prionolobus (Spruce) K. Mull. 

Prionolobus gen. Spruce p.p., Hep. Amaz. et And. p. 598 (1885) : I >ouin 
emend, gen., Bull. Soc. Bot. France p. 492 (1913). 

Prionolobus K. Mull., Rabh. Krypt, FI. II p. 115 (1913) and p. 785 (1916). 

Gemmae angular, smooth, 2-celled. Involucre with 5-6 
rather long, acute and dentate lobes. 
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177. Cephaloziella striatula (Jens.) Douin 

Cephalozia striatula C. Jens., Revue Bryol. p. 25 (1904) ; Steph. Spec. Hep. 

HI p. 341 (1808). 

Prionolobus striatulns Schifin. in Douin, Muse. d’Eure-et-Loir p. 256 (1906). 
Cephaloziella striatula Douin, Rev. bryol. p. 132 (1908). 

Monoicous . Minute. 
As scattered stems or 
in thin reddish-brown or 
pale green patches 
creeping over Sphagnum: 
Stems 3-7 mm long, 
flexuous, longitudinally 
hyaline-striate, prostrate 
or ascending, usually 
sparingly branched, the 
branches postical , more 
rarely lateral ; rhizoids 
somewhat numerous to 
apex of stem, long 
and colourless. Lower 
leaves small, distant and 
entire or sinuate, upper 
1 . Fertile plant. 2. Sterile stem. 3. Leaves. leaves larger,^ approxi- 

4. Underleaf. 5. Cells. 6. Section of stem. mate to subimbricate, 

7. Antical portion of do., more magnified. erecto-patent, sinuate- 

dentate or spinulose , 
sometimes entire or nearly so, slightly complicate, § bilobed or 
deeper, sinus narrow , acute, lobes long , lanceolate , straight or slightly 
incurved; cells 13-16 /x, by 7—12 /x broad, oblong-quadrate, 
walls strongly and equally thickened ; cuticle hyaline-verrucose. 
Underleaves small , erecto-patent or appressed, broadly subulate 
and irregularly lobed or bifid, sometimes dentate. $ inflores- 
cence terminal on the stem. Involucral bracts large, connate at 
the base, -J— i bilobed, lobes triangular-lanceolate, acuminate, 

irregularly spinulose-denticulate and serrate-dentate ; bracteole 
spinous-denticulate. Perianth longly exserted, frequently rubigin- 
ous at the middle, linear-oblong, 5-plicate, the mouth slightly 
contracted, crenulate. Capsule oblong-oval, the inner wall 
with few semi-annular thickenings. Spores 7-8 /x, reddish-brown, 
granular-punctate. Elaters of about the same breadth as the 
spore, dark reddish-brown. Androecia at the end of middle of 
the branch, bracts rather larger than the leaves, subimbricate, 
subsecund. 

Hab. Creeping over and among Sphagnum and Leucobryum. 

Distrib. N. to Sutherland, rare ; Ireland. 
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Can be at once separated from C. Massalongi by the monoicous inflores- 
cence which is nearly always present ; the leaves are also less concave and are 
more suberect in the upper part of the stem, and the under leaves are smaller. 
The present plant is a northern species, growing nearly always on Sphagnum, 
while the other is rather of a southern type and does not appear to have been, 
found on Sphagnum . Perianths and fruit are common in C. striatula ; they 
are very rare in C. Massalongi. 

The leaves vary greatly in the amount of armature, and a large number of 
them are frequently entire, but there are always some teeth on the uppermost 
leaves. 

178. Cephaloziella Massalongi (Spruce) K. Mull. 

Cephalozia Massalongi Spruce, On Ceph. p. 71 (1882) ; Massal., Spec. Ital. 

Gen. Ceph. in Malpighia 21 p. 41 cum /ig. (1907). 

Cephalozia dentata Pears, p.p. max., Hep. Brit. Isles p. 187 (1900). 
Cephaloziella Massalongi K. Mull., Kabh. Krypt. FI. 11 p. 191 (1913). 


0 Sr 
M 


1. Stem. 2. Postical view of do., with 
underleaf, 3. Leaf. 4. Cells. 5. Gemmae. 


~ _■ Dioicous. Minute. 

T^Cl CPf ; > In P alc green to 
VJ reddish-brown dense 

\ J 15 patches, or as scattered 

\AJ IT k ' ’ stems among mosses. 

')| v KJ A Stems 5-10 mm long, 

■-'Y ! '‘3 Or i\ flexuous, prostrate or 

xso > /«-/ ‘T Of®, ascending, usually spar- 

f ^ ingly branched, branches 

Mt T lateral with frequently 

1 t 4 / i 1 innovations from below 

l_J v o. j - ’ f j the 2 inflorescence ; rhi- 

• 2o • , J zoids rather plentiful 

but scarce near the apex 

1. Stem. 2. Postical view of do., with of stern, long and 
underleaf, 3. Leaf. 4. Cells. 5. Gemmae, colour less. heaves 

approximate to sub- 
imbricate, on the sterile stem frequently somewhat distant, sub- 
compli cat e-concave , e recto-patent, broader than the stem, longer 
than broad, § bilobed , sinus acute, open, lobes narrowly triangular 
to lanceolate , 6-8 cells broad at the base, acute or acuminate, 
frequently incurved at the apex, crenulate or shortly dentate , 
towards the base spinous-dentate or spinous / cells small, 10-12 p 
long by 8-10 p broad, quadrate-hexagonal, walls strongly and 
almost equally thickened ; cuticle papillose. Underleaves large, 
erecto-patent ~ with the apex frequently incurved, subovate, 
oblong or lanceolate, frequently dentate or sometimes spinous- 
dentate. 9 inflorescence terminal on the stem. Involucral 
bracts larger than the leaves, 2 3-lobed, lobes acuminate and 
spinous-dentate ; bracteole spinous-dentate. Perianth oblong, 
plicate above, the mouth contracted, denticulate-crenulate. 
Capsule oval. Androecium median or terminal, bracts resembling 
the leaves but more concave. Antheridia solitary. Gemmae in 
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clusters at the apex of the stem, reddish-brown, oblong or elliptical , 
2-celled. 

var. aeraria (Pears.) K. Mull., Rabli. Krypt. FI. II p. 788 (1916), 

Cephalozia aeraria Pears, in Spruce, On C-eph. p. 96 (1882) ; Pears. Hep 
Brit. Isles p. 181, pi. 69 (1900). ‘ ’ 

Smaller, leaves more spreading, lobes narrower, 2-5 cells 
broad at base, most commonly entire, cells larger, 12-16 ^in diam. 

Hab. On moist or wet rocks, usually copper-bearing. 

Distrtb. Cornwall, Merionethshire, Kincardine ; var. aeraria , 

Merionethshire. 

This rare species differs from C. Turneri in its presence of underleaves, 
papillose cuticle, gemmae not angular, as well as in other characters. The 
var. aeraria is smaller than C. striatula, is dioicous and does not occur on 
Sphagnum moors as that species always does with us. 

The var. aeraria had been always looked upon as a distinct species until 
Douin in Rev. BryoL p. 18 (1914) drew attention to its resemblance to C. 
Massalongi and C. Nicholsoni. He considers it to be a depauperate form 
of both these species, but this, I think, is improbable. In the original specimen 
of Pearson’s there are some stems which would be mistaken for typical plants 
of either, although female bracts are present. It is in some respects inter- 
mediate in characters between them, but more closely resembling C. Massa- 
longi, especially in the papillose leaves and stem , though the lobes are much 
narrower than in that species and it is a smaller plant altogether ; the cells 
are also considerably larger, more like those of C. Nicholsoni in size, but the 
papillosily of these cells is not rarely as well marked as on the small cells of 
C. Massalongi. 

178*. Cephaloziella Nicholsoni Douin & Schiffn. 

Cephaloziella Nicholsoni Douin, Rev. Bryol. p. 17 (1914). 

Differs from C. 
Massalongi in its. 
thicker stems, shorter 
leaves which are hardly 
broader than the stem, 
with generally less 
acute lobes, the base of 
the lobes with fewer 
cells, usually only 4-6, 
cells larger, 12-16 fi in 
diam. and smoother ; 
underleaves shorter and 
entire or bifid. 


1. Barren stem. 2. Leaf. 3. Cells. 



Hab. On trap copper-bearing rocks with C. Massalongi. 
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Distrib. Carbis Bay, Cornwall 1907 (W. E. Nicholson), 

This plant is very closely allied to C. Massalongi, and it is perhaps open 
to question whether they are permanently distinct or not. Muller in Rath. 
Krypt. FI. U p. 193 considers that they should not be separated, but Nicholson 
in journ. Bot. p. 14, 1917, mentions that the gatherings which he made in 
1907 contained mostly C. Massalongi and that possibly there? were none of 
C. Nicholsoni in the specimens which he sent to Muller. Nicholson also 
mentions that C. Nicholsoni affected rather drier and more exposed situations 
than the other does and this would tend to make the leaf-cells smaller instead 
of larger in comparison. 
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Gephaloziella Turneri (Hoc 


K. Mull. 






Jmgermannia Turneri Hook., Brit. Jung, pi, 29 (1812). 

Anthelia Turneri Bum., Ree. d’obs. p. 18 (1835). 

Cephalozia Turneri Linclb., Journ. Linn. Soc. (1873) ; Spruce, On Ceph. p. 71 
(1882). ‘ _ 

Prionolobus Turneri Schiffn. in Engl, and Prantl. 1, 3 p. 98 (189r>). 
■Cephalosiclla Turneri K. Mull,, Rabh. Krypt. FI. II p. 202 (1913). 

— — — — - Mo n o i co u s an cl 

v’N dioicous. In small pale 
I I I } V ,4 green or reddish-brown 

I I ' x i ’w# 4 patches. Stems 3-7 

] I Ik^ m mm long, flexuous, 

| j 1 m ' prostrate, ascending at 

jjJL J> MJ J\ v , the apex. sparingly 

A A j 9 OtfY ** branched, the branches 

A.; 3?s AfM lateral, rarely postical ; 

i VM M vJ/~W rhizoids rather scarce 

\ ig / and colourless, to apex 

t-v/O'S-Wi-rA -f ««. iA 

v yV 5 . yvAyf approximate to imbri- 

1. $/ ‘cate, on the sterile stems 

~~~ “ more distant, pectinate - 

1. Fertile plant. 2. Sterile stem. distichous , obtusely COll- 

3. Leaf. 4. Cells. 5. Gemmae. duplicate-concave, H 

bilobed, ///c a7a?/c margin 
acutely and ‘unequally dentate-serrate, the anti cal. lobe ovate- 
lanceolate, acute or apiculate, erect and somewhat incurved, 


1. Fertile plant. 2. Sterile stem. 
3. Leaf. 4. Cells. 5. Gemmae. 


acutely and unequally dentate-serrate, the anti cal. lobe ovate- 
lanceolate, acute or apiculate, erect and somewhat incurved, 
nearly parallel to the stem , the postical lobe broader, acute, patent , 
slightly incurved ; cells 12-16 /a, quadrate-hexagonal, walls 
strongly and nearly equally thickened ; cuticle smooth. Under- 
leases absent. $ inflorescence terminal on an usually elongated 
branch. Involucral biacts nearly twice as large as the leaves, 
connate with each other and on one or both sides with the bracteole, 
J bilobed, occasionally 3-lobed, lobes subacuminate ; bracteole 
ovate-oval, acute, spinous-den irate. Perianth longly exserted , 
linear- pentagonal , the mouth contracted, denticulate. Capsule 
oblong-oval. Androecium on the middle of the branches or 
sometimes terminal, bracts in several pairs, imbricate, resembling 
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the leaves but more concave. Antheridia solitary. Gemmae 
at the apex of the stem, angular. 

Hab. Oil sandy or loamy banks in shady places, 

Distrib. N. to Wales, very rare ; Ireland. Fr. Spring. 

The regular pectinate-distichous leaves and the absence of underleaves 
will distinguish this plant from our other species at all resembling it. The 
leaves are also more complicate and the antical lobe is nearly parallel to the 
stem while the postical lobe is patent ; the smooth cuticle and the angular 
gemmae will also separate it from C. Massalongi. The perianths are frequently 
arcuate ; they are common in C. Turneri, but are rare in C. Massalongi . 
Rhizoids are numerous shortly below the $ inflorescence. 

Subgen. Lophoziella (Douin) K. Mull. 

Lophoziella gen. Douin, Bull. Soc. Bot. France p. 492 (1913), Soc. Bot. France 
p. 51 (1920). 

Lophoziella K. Mull., Rabh. Krypt. FI. II p. 785 (1916). 

Gemmae angular, 2-celled. Involucre with 7-9 short, 
unequal, more or less round, entire rarely slightly dentate lobes. 

180. Cephaloziella integerrima (Lindb.) Warnst. 

Cephalozia integerrima Lindb., Hep. in Hib. lect. p. 502 (1875) ; Medd. Soc. 

FI. F. Fen n. 1 ; Muse. Scand. p. 4 (1879) ; Spruce, On Ceph. p. 66 (1882). 
Cephaloziella integerrima Warnst., Krypt. FI. Mark Brand, p. 232 (1902) ; 

Nicholson, Hast, and East Suss. Nat. 1, 6 p. 280 (1911). 

Cephaloziella pyri flora Douin, Muse. d’Eure et Loir p. 262 (1906). 

Monoicous. Very 
small. In thin dark 
green patches. Stems 
2-5 mm long, prostrate, 
flexuous, sparingly and 
shortly branched; 
rhizoids numerous. 
Leaves on the sterile 
stems broader than the 
stem, patent, divided to 
the middle or slightly 
deeper into two tri- 
angular, subacute lobes, 
the sinus open and 
generally obtuse ; leaves 
on the fertile stem larger, 
erecto-patent, imbri- 
cate, cuneate-quadrate 
to subovate-quadrate, 
concave, bilobed, the 
sinus angular or obtuse, 
ihe lobes subovate, patent, very obtuse or sometimes' subacute 
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1. Fertile plant. 2. Mouth of perianth. 
3. Bracts and bracteole. 4. Leaves. 
5. Cells. 
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cells 14-18 ft, subquadrate, the walls thin ; cuticle smooth. 
Underleaves absent. $ inflorescence at the apex of the stem ; 
bracts in two or three pairs, larger than the leaves, involucral 
bracts highly connate with each other and with the bracteole to form an 
excipulus , irregularly J~~9 lobed , the lobes rounded , the margins 
entire. Perianth longly exserted, cylindrical to oblong-pyriform , 
3-4-plicate towards the apex, not hyaline, the mouth, slightly 
crenulate with short cells. Capsule oval. Spores 6 - 8 /x, reddish- 
brown, finely granulate. Androecia frequently occupying the 
whole of a short branch, bracts imbricate, very concave, shortly 
bilobed, the lobes obtuse. Gemmae angular , with 4-6 points, 
uncommon. 

Hab. Moist sandy ground. 

Distrib. Sussex, 1906 (W. E. Nicholson) ; Wiltshire fC. P. Hurst). 

This species with its highly connate bracts can only be confused with 
C. calyculata. The chief points cf difference are given under the latter. 

Subgen. Dichiton (Mont.) K. Mull. 

Dichiton gen. Mont. Sylloge Crypt, p. 52 (1856) ; Douin emend, Bull. Soc. 

Bot. France p. 492 (1913)., Soc. Bot. France p. 51 (1920). 

Dichiton K. Mull, Rabh. Krypt. FL 11 p, 785 (191.6). 

Gemmae angular, 2-cellech Involucre peri ant Inform. 

181. Cephaloziella calyculata (Dur. it Mont.) K.Muii. 

Jungennanma calyculata Dur. et Mont, in Mont. PI. cell. Cent. VI No. 23 
Ann. sc. Nat. (1848). 

Dichiton perpusillum Mont., Sy 11. Crypt, p. 52 (1856). 

Dichiton calyculatum Schiffn., Engl, and Prantl Nat. Pflanz. 1 3 p. 86 (1893). 
Cephaloziella calyculata K. Mull., Rabh. Krypt. FI, II p. 787 (1916). 

Monoicous. In small 
usually pale green 
patches. Stems to 3 
mm long, prostrate, with 
innovations below the 
involucre ; rhizoids long 
hyaline. Leaves very 
variable in form, spread- 
ing at the lower part , of 
the stem, erect and im- 
bricate towards the 
perianth, quadrate to 
rotund- quadrate, J to 
rather deeper divided 
1. Plant. 2. Leaf. 3. Cells. into two frequently un- 
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leaves of the $ stem frequently rounded ; cells of branch leaves 
13-18 i*, rounded, with large chlorophyll granules, the walls 
slightly and equally thickened, more incrassate on the $ stems . 
Underleaves absent except near the involucre. Involucrral 
bracts generally in three pairs, the lowest usually connate to some 
extent, the next pair more highly connate, the uppermost pair 
formed into a perianth-like tube with a slightly crenulate mouth , 
plicate above ; cells of the bracts, especially in the upper parts 
with much thickened walls. Perianth exserted a half beyond 
the involucre, cylindrical, 4-5 plicate above, the mouth truncate, 
denticulate-crenulate. Capsule dark brown, oval. Spores 9 [a , 
papillose. Elaters straight, 200-250 \a, long and about 7 [a thick, 
2-spiral. Androecia on a short branch, bracts in few pairs, 
erect o-patent, subacute to acute, sometimes crenulate-dentate ; 
antheridia large, single . Gemmae angular, with 4-6 points, 
uncommon. 

Hab. Trap rocks and refuse hea?p from a mine. 

Distrib. Cornwall, 1916 (W. E. Nicholson), 1922 {LI. J. Cocks). 

This rare species can be distinguished from C. integerrima by its perianth- 
like innermost involucral bracts, the other having the bracts less highly 
connate and having 7-9 lobes. The leaf-cells of the former plant are rounded, 
and on the $ stems also incrassate, while in C. integerrima they are subquadrate 
and have thin walls. 

I have not seen the fruit and have been assisted by Schiffner's description 
of it. 


XLV. EREMONOTUS Kaal. in Pears. 

Eremonotus Kaalaas in Pears. Hep. Brit. Isles p. 200 (1900). 

Plant small, densely caespitose. Stems rigid from a leafless 
rhizomatous base, branches lateral ; subfloral innovations and 
postical flagella also present. Leaves nearly transverse, com - 
plicate-bilob ed , the sinus and lobes acute ; cells minute , subquadrate 
with thickened walls. Underleaves absent. $ inflorescence ter- 
minal on the stem and innovant branches ; bracts distichous . 
Perianth frontally compressed, not distinctly trigonous, rounded 
at the apex . 
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182. Eremonotus myriocarpus (Carr.) Pears. 

Diplop hyllum myviocarpum Cart, in Carr, and Pears. Hep. Brit. Exs. no. 96 

J ungermannia myriocarpa Carr., X rans. Bot. Soc. Ed. p. 466 pi. 18 f. 4 (1879). 
Hygrobiella myriocarpa Spruce, On Ceph. p. 75 (1882) ; Steph., Spec. Ilep. Ill 
‘ p. 360 ( 1908 ). 

Eremonotus myriocarpus Pears., Hep. Brit. Isles p. 201 (1900). 

Dioicous. Minute. In compact reddish-brown patches on 
moist soil-covered rocks. Stems 6-12 mm long, rigid, flexuous or 
arcuate, brown, ascending from an entangled rhizomatous base 
with a few postical flagella, simple or with few branches or repeated- 
ly innovant above, the branches lateral ; rhizoids colourless or 
pale rose, scarce below and on the flagella, almost or entirely 
absent above. Leaves transversely inserted, minute, distant and 
oppressed at the lower part of the stem and branches, becoming 

approximate above on the 
sterile sterns, accrescent and 
erect 0 -patent on the fertile 
stems , co n du plicate-concave , 
ovate-quadrate , l bitched , sinus 
acute or subacute, narrow at 
the base, lobes ovate to lance- 
olate, acute ; cells small , 
12-1.6 /x, subquadrate , walls 
strongly and equally thick- 
ened ; cuticle nearly smooth. 
Underleaves absent. S inflor- 
escence terminal on the stem 
and on repeatedly innovant 
branches. I n volucr al bracts 

much larger than the leaves, 
acute ly condu pii cate-concave, 
oblong-quadrate, | or more bilobed, lobes obtuse or subacute ; 
bracteole absent. Perianth exserted for half its length, oblong, 
frontally compressed, silicate and obscurely trigonous, composed 
of one layer of cells, the apex rounded, mouth contracted, denticu- 
late. Capsule oblong, brown, outer wall with nodular thickenings, 
inner wall with semi-annular thickenings. Spores 14-1 7. g, 
pale reddish-brown, nearly smooth. Platers closely bispiral, 
about half the breadth of the spores, reddish-brown. Androecium 
on the apex or middle of the stem, bracts loosely imbricate, very 
concave, larger and broader than the leaves, \ bilobed, lobes 
obtuse. Antheridia single, large. 

Hab. On wet rocks, usually at the sides of streams, subalpine and 
alpine, ascending to 3900 ft. alt. 

Distrib. Wales to Orkney, rare, Co. Donegal, Ireland. Fr. June. 



1. Fertile plant. 2. Bract. 
3. Leaves. 4. Cells. 
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A smaller plant than Hygrobiella laxifolia and at once distinguished from 
it by the absence of underleaves and the much smaller cells. It is sometimes 
confused with Sphenolobus Pearsoni, Marsupella Stableri and Cephaloziella 
Starkii. The first named species is without a rhizomatous base or flagella, 
stem mostly simple and leafy throughout, leaves not accrescent, the base 
patent and the lobes nearly parallel to the stem with the apex incurved, and 
the lobes more deeply divided ; the male bracts are more commonly present 
and more conspicuous. 

Mars. Stablevi closely resembles the present plant and is liable to be 
confused with it when only sterile plants are available. The Marsupella 
however grow'.s directly on the rock and generally forms very thin layers ; the 
other, always I believe, grows on a coating of soil on the rock, and it frequently 
forms compact tufts ; it is also found on soil in rock crevices with Hygrob, 
laxifolia at the side of streams. The Marsupella has more appressed and more 
imbricate leaves, sinus not so deep and more acute, the lobes narrower, cells 
rounded-hexagonal, and it is generally of a rosy-purple colour which is absent 
in the present plant. The bracts and perianth of the two species are of course 
very different. 

Ceph. Starkii has distinct underleaves, is without flagella, and the leaves 
are not appressed and are of a different shape ; the colour is also different ; 
in fact, there is little resemblance between E. myriocarpus and any species of 
Cephaloziella. 

The perianth frequently appears as if cladogenous on account of innova- 
tions ; very often several perianths can be seen on one stem on these innova- 
tions. The rounded apex of the perianth and the small, contracted mouth 
is unlike other species ; when immature, the perianth is oblong. 


XL VI. HYGROBIELLA Spruce 

Hygrobiella Spruce, On Ceph. p. 73 (1882). 

Plant small, laxly leaved, procumbent or erect from a rhizo- 
matous base, almost entirely without rhizoids, branches few, lateral ; 
subfloral innovations and postical flagella also present. Leaves 
small, transversely inserted, complicate-bilobed ; cells large and 
elongate with thin walls. Underleaves resembling the leaves or 
slightly smaller. 2 inflorescence terminal on the stem or a branch. 
Bracts tristichous. Perianth large, fusiform, obtusely trigonous 
with a narrow mouth . 

183. Hygrobiella laxifolia (Hook.) Spruce 

Jungermannia laxifolia Hook., Brit. Jung. pi. 59 (1813). 

Gymnocolea laxifolia Dum., Rec. d'obs. p. 17 (1835). 

Cephalozia laxifolia Lindb., Muse. Scand. p. 3 (1879). 

Hygrobiella laxifolia Spruce, On Ceph. p. 74 (1882). 

Dioicous. Small. In small dense olive-brown to olive-green , 
more rarely reddish-brown, patches on wet rocks . Stems 




302 


XL VI. HYGPOBIELLA 



1. Fertile plant. 2. Leaves. 
3. Underleaves. 4. Cells. 


8-20 mm long, the corti- 
cal cells larger than the 
intern al cells, filiform, 
suberect, with microphyl- 
lorn or leafless flagella 
from near the base and 
with ascending lateral 
branches ; rhizoids al- 
most absent , a few being 
present near the base 
of the stern and on the 
flagella. Leaves flaccid , 
transversely i user ted, oval 
to oval-lanceolate , patent 
to erecto-patent, minute 
on the lower part of stem 


and branches, accrescent above , distant except near the apex of the 
fertile stem where they are sub-imbricate, ccendu plicate- concave, 
i_i bilobed, on the sterile branches frequently to A bilobed, sinus 
narrow and acute, lobes narrow , acute, or sometimes obtuse, 
usually unequal ; cells very variable in size, being long and narrow , 

42-63 fx in the larger leaves, and smaller, 28 36 /z and hexagonal- 

quadrate in the smaller leaves, pellucid , walls slightly and equally 
thickened; cuticle smooth. Underleaves resembling the leaves 
but rather smaller and more irregular in shape, occasionally 
with a few undivided. ? inflorescence terminal on the stem, or 
branches, frequently with innovations. Bracts in 1-3 pairs, 
surrounding the perianth, resembling the leaves but longer, 
bilobed ; bracteole resembling the bracts but sometimes 
entire. Perianth large , oblong-fusiform , obtusely trigonous, com- 
posed of two layers of cells to above the middle, the mouth con- 
tracted and almost closed , subdentieulate with long hyaline cells. 
Capsule narrowly oblong, reddish-brown. Androecia terminal 
or median on the stem or on long branches, or terminal on short 
branches which are den ud ate at base ; bracts in 5 7 pairs, laxly 


imbricate, larger than the leaves, ventricose, with occasionally an 
antical tooth/ Antheridia large, single, very shortly pedicellate. 


Hab. On wet rocks, usually by the side of streams, subalpine and alpine, 
ascending to 3400 ft. alt. 

D ist rib. Sussex, Wales to Shetland, rather frequent in the Highlands of 
Scotland ; Ireland. Fr. June. 


Easily recognised by the underleaves resembling the leaves, and by the 
■elongate cells of the shortly bilobed pellucid leaves ; the latter appear in situ 
to be more obtuse than they really are on account of the lobes being rather 
difficult to see and often slightly incurved. _ Sterile perianths are common and 
are large in proportion to the plant ; this appearance together with their : 
shape, is also sufficient to allow the plant to be recognised., l.h.e flagella are 
readily seen. 
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XL VII. PLEUROCLADA Spruce 

Cephalozia Duin., Rec. d’obs. p. 18 (1835). 

Pleuroclada Spruce, On Ceph. p. 77 (1882). 

Plants whitish or glances cent. Stems procumbent, sub- 
pinnate, with rhizoids ; branches all lateral, subtended by a mono - 
lobed leaf. Leaves transversely inserted, bilobed , very concave 
Underleaves large t entire or unidentate. $ inflorescence acrogenous. 
Perianth fleshy , of several layers of cells at the base, trigonous, 
contracted at the mouth. Capsule oblong-cylindrical, the wall 
of two layers of cells, inner layer with semi-annular thickenings. 

184. Pleuroclada albescens (Hook.) Spruce 

Jungermannia albescens Hook,, Brit. Jung. pi. 72 (1815) et Suppl. pi. 4 (1816). 
Cephalozia albescens Bum., Rec. d’obs. p. 18 (1835) ; Kaal., De Dist. Hep. 
Norv. p. 176 (1893). 

Cephalozia istandica jS albescens Lindb., Muse. Scand. p. 3 (1879). 

Pleuroclada albescens Spruce, On Ceph. p. 78 (1882). 

Dioicous. In glaucous - 
green or whitish , depress- 
ed, compact tufts, or 
among mosses. Stems 
1.5-3 cm long, thick and 
fleshy, flexuous, 
eflagelliferous, procum- 
bent, laxly subpinnately 
branched, branches 
lateral, suberect or as- 
cending, subtended by 
an ovate, monolobed leaf 
at the antical base ; 
rhizoids colourless, 
numerous below, scarce 
above and on the 
branches. Leaves approximate to imbricate, nearly transversely 
inserted, semi-amplexicaul, not decurrent, erecto-patent, greatly 
concave , subrotund , J or slightly further bilobed, sinus acute or 
obtuse, lobes triangular-ovate, incurved, acute or apiculate ; 
cells 24-30 /z, quadrate-hexagonal, pellucid, walls somewhat 
thickened, the angles slightly more so. Underleaves nearly as 
long as the leaves , approximate, subovate , with a large suberect 
tooth near the base on one or both sides, or entire. $ inflorescence 
terminal on the stem or branches. Involucral bracts almost three 
times as large as the leaves, free or connate at the base, inrolled, 
| bilobed, occasionally 3-lobed, lobes broadly triangular, acute ; 
bracteole narrowly oblong, subdentate. Perianth longly exserted,- 



1. Stem, antical view. 2. Do., postical. 
3. Leaf. 4. Cells. 5. Underleaf. 
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fleshy at the base, subclavate-cylindrical, trigonous above, the 
mouth contracted, denticulate. Capsule oblong-oval. Spores 
10-12 /x, reddish-brown, papillose. Elaters bispiral. 


var. islandica (Nees) Spruce, On Ceph. p. 79 (1882). 


Jungermannia islandica Nees, Eur. Leb. II p. 29 (1836). 
Cephalozia islandica Lindb., Muse. Scand. p. 3 (1879). 

! Pleuroclada islandica Pears., Hep. Brit. Isles p. 194 pi 76 (1 


900). 


More slender, leaves less concave, almost exactly orbicular, 
sometimes bilobed to the middle, bracts less concave and lather 
narrower, underleaves entire and frequently narrower, perianth 
composed of fewer layers of cells. Androeeium occupying from 
the middle to the apex of a branch, bracts in about 14 pairs, 
imbricate, erect, concave, | bilobed, with occasionally an antical 
tooth at" base; antheridia solitary, oblong-obovate, brown, 
rather longly pedicellate. 


Hab. On moist soil on the higher mountains. 


Distrib. Perth and Forfar to Ross, 3000-4300 ft. alt., rare. Var. 
islandica, Arran to Aberdeen, descending to 2000 ft. alt. 


The nearly white colour of this alpine plant, with its large underleaves, 
makes it unmistakable. It is frequently found on the moist soil below snow 
patches, commonly in more or less compact tubs among Ihcnimun. 

The tooth on the underleaf is a narrow suberect lobe in most cases, usually 
confined to one side, but is frequently absent even in the type. 

The few specimens of the var. islandica which have been found in Britain 
are not difficult to separate from the type, but the Scandina vian botanists, who 
have ample opportunity of studying the two plants, often have difficulty in 
separating them, and they do not consider them as separate species. I he 
variety is found at lower elevations than the type both here and in Norway. 

According to Spruce, the perianth of P. albescens h 5 8 cells thick at 

base and 2-4 cells thick at the middle. In the only specimen of var. islandica 
which I have seen with perianths, they were 3 cells thick at the base, and 1 
cell thick from the middle to the apex. I he involucral bracts of this plant 


were J bilobed. 


XL VIII. ODONTOSCHISMA Dum. 

Odontoschisma Dum., Rec. d’obs. p. 19 (1835). 

Sphagnoecetis G. L. N., Syn. Hep. p. 148 (4844). 

Cephalozia subgen. Odontoschisma Spruce, On Ceph. p. 59 (1882). 

Plants rather large, in green, reddish or dark brown tufts. 
Stem creeping, not arising from a rhizomatous base ; rhizoids 
present ; branches nearly always postical / flagella present, always 
postical. Leaves succubous, obliquely or almost longitudinally 
inserted, somewhat concave, round or ovate , entire , seldom emar- 
?ginate; cell-walls thickened. Underleaves on the stem usually 
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small, or obsolete. Q inflorescence endogenous ; bracts tristichous* 
generally bifid. Perianth large, trigonous, contracted at the 
dentate or ciliate, rarely nearly entire mouth. Calyptra thin* 
Capsule oval. 

A very instructive account of this genus is given by Evans in the Botanical 
Gazette p.p. 321-346, 1903, which the student is recommended to study. In 
this article he shows the close relationship between this genus and Anomoclada 
on "the one hand, and, as previously pcinted out by Spruce, to Cephalozia 
Francisci on the other. Spruce reduced Odontoschisma to the position of a 
subgenus of Cephalozia, and in this he was followed by several. Scandinavian, 
as well as by the English botanists, but latterly the full rank of genus is nearly 
always given to it. 

r Leaf-cells not stellate, the marginal row distinct, underleaves absent 

1 J on mature stems 185. Sphagni 

^ Leaf -cells stellate, no distinct marginal row ; underleaves conspicuous... 2 
f Cuticle of leaf distinctly papillose ; slime-papillae absent on margin 
j of mature underleaves ; on decaying wood or on peat on the low 

2 4 ground, seldom on rocks 1 186. denudatum 

1 Cuticle of leaf smooth ; slime-papillae present on margin of undeiv 

L leaves ; generally alpine 3 

f Brown, seldom green ; in alpine or subalpine marshes . . ..187. elongatum. 

3 4 pale green; on high alpine banks ; leaves strongly concave, trigones 

^ very large .** 188. Macounii 

185. Odontoschisma Sphagni (Dicks.) Dum. 

Jungennannia Sphagni Dicks., Plant. Crypt. Fasc. 1 p. 6 (1785). 

Odontoschisma Sphagni Dum., Rec. d’obs. p. 19 (1835). 

Sphagnoecetis communis a vegetior Nee s in G. L. N.. Syn. Hep. p. 149 (1844). 
Cephalozia Sphagni Spruce, On Ceph. p. 60 (1882) ; Pears., Hep. Brit. Isles 
p. 171 (1900). 

Dioicous. In scattered 
stems or small patches, 
usually creeping over or 
among Sphagnum , red- 
dish-brown or green in 
colour. Stems 2-5 cm 
long, flexuous and 
arcuate, simple, or spar- 
ingly branched, branches 
postical, without gemmi- 
ferous branches , flagella 
postical, several ; rhi- 
zoids colourless, numer- 
ous to apex of stem and 
on the flagella. Leaves 
imbricate, anticatty 
1. Stem. 2, Leaf. 3. Section of do. secund , patent, broadly 

cells. oval to rotundate-ovate, 

very obliquely inserted, 
the antical margin hardly or very shortly decurrent, slightly 
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■concave, the margins somewhat incurved in the upper parts ; 
cells 20-25 /x, rounded- polygonal, trigones large but smaller than 
in the other species, the cell-cavity remaining rounded , the marginal 
cells in one to two rows, oblong-rectangular and forming a distinct 
border ; cuticle slightly verruculose, Underleaves absent in the 
adult stems , but usually present and small and inconspicuous at the 
apex of the young branches. $ inflorescence on short postical 
branches. Involucral bracts triangular-ovate to narrowly oblong, 
acute, with frequently a tooth or acute lobe on one or both sides, 
very shortly to -J bilobed, sinus and lobes acute ; bracteole 
bilobed, sinus and lobes narrow, acute. Perianth very longly 
exserted, linear-fusiform, subcylindrical and slightly compressed 
below, plicate and slightly contracted above, three cells thick at 
the base and two cells thick to the middle, the mouth denticulate- 
crenulate and with cilia, the cilia 1-3 cells long. Capsule oval, 
brown, longly pedicellate, inner wall with a few semi-annular 
thickenings. Spores 11-14 /x, pale brown, thickly verruculose, 
Androecium on a short postical branch, bracts transverse, im- 
bricate, ventricose, complicate, shortly bilobed, lobes acute or 
apiculate ; bracteole ovate-oval, acute, the margin sinuate- 
dentate. Antheridia single. Gemmae absent. 


Forma erectum Macv. 

In tall erect tufts , partly or wholly submerged, pale brown to 
greenish-brown. Stems elongate,' 6-8 cm long, erect , simple; 
rhizoids rather scarce, absent above. Leaves approximate to 
distant, commonly explanate, and rather frequently emarginate, 
the sinus sometimes acute. 


Hab. Among Sphagnum on moist moors. 


Distrib. N. to Shetland, rarely ascending above 1 200 ft. alt., frequent ; 
Ireland. Fr. April- June, rare. Forma erectum Terreglcs Wood, Kirkcudbright, 
June, 1840 {Herb. Croat!). 


Does not resemble any species of other genera except jamesonieUa 
Schraderi , which, like it, also grows among Sphagnum, but the Odontoschisma 
may be readily distinguished by the flagella, which are always present and 
usually in plenty : the present plant has also a different habit, the stems lying 
more loosely on the Sphagnum and mere arched. The flagella will also dis- 
tinguish it from any other round-leaved species which is found' among Sphag- 
num, except O. elongation. 


The stems are occasionally small-leaved at the apex, but never gemmi- 
ferous. Gemmae have not been observed on any part of the plant. When the 
leaves are laxly placed on the stem they are frequently explanate. The border 
of the leaf is rendered more noticeable on account of the margi n being incurved. 


the cell 


In this species the trigones are comparatively small and do not project into 
cell-cavity, which thus remains rounded. In O. denudation the trigones 
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.are larger and project for some distance into the cell-cavity, which thus 
becomes stellate, but the rays are broad and generally short. In 0. Macounii 
the trigones are very large, sometimes confluent, and project so far that the 
cell-cavity becomes stellate with narrow rays. 

Slime-papillae occur on the underleaves of all the species, but are short- 
lived except in O. elongatum and O. Macounii. They should be examined 
at the growing apex of the stem. 

The forma crectum has a very different appearance from the type in its tall 
nnd erect tufts and distant leaves, which are here and there bilobed. In 
Sta bier’s Hep. and Muse, of Westmoreland in The Naturalist p. 234 (1898) there 
is 1 " a var* Stahleri Spruce from Foulshaw Moss “Foliis crassis insigniter opacis, 

saepe'retusis emarginatisve : folio] is semper praesentibus, hand raro profunde 
bifidis segment is” subulatis setaceisve.” This evidently belongs to 0. 
denudatum with its opaque leaves and with underleaves always present. 
This is rendered the more probable by Stabler’s reference to his doubts as to 
his specimen of O. denudatum from Foulshaw Moss being "the true plant/’ 
with the remark that "possibly it may be a small starved gemmiparous 
state of Ceph. Sphagni." I may add that I have seen a specimen of the 
common moor form of O. denudatum from the locality. 


186. Odontoschisma denudatum (Nees) Dum. 

Jungermannia denudata Nees in Mart., FI. Crypt. Erlang, p. xiv (1817). 
Odontoschisma denudatum Dum. , Rec. d’obs. p. 19 (1835). 

Spliagnoecetis communis macriov Nees in G. L. N., Syn. Hep. p. 149 (1844). 
Sphagnoecetis Huebeneriana Rabh., Deutsch. Krypt. FI. 2 p. 338 (1848). 

Cep halo da denudata Spruce, On Ceph. p. 61 (1882) ; Pears., Hep. Brit. Isles 
p. 174 (1900). 

Dioicous. In green to 
reddish-brown patches 
on decaying wood, peat, or 
sandstone rocks . Stems 
1-2 cm long, arcuate, 
prostrate and almost leaf- 
less below, erect above, 
simple or branched, usu- 
ally small-leafed and gem- 
miferous at the apex, 
branches postical, rarely 
with some also lateral ; 
flagella postical, few and 
mostly from near the 
base of stem ; rhizoids 
colourless, numerous at 
the base of stem and on 
the flagella, almost ab- 
sent above. Leaves 
largest at the middle of the stem, becoming smaller and gemmi- 
ferous towards the apex, rotundate to broadly oval or with the 



1. Stem, antical view. 2. Do., postical. 
3. Leaf. 4. Gemma. 5. Leaves on 
stem. 6. Section of leaf. 7. Cells. 


'“V 
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apex occasionally refuse, imbricate, not secund , c recto -patent to 
patent, slightly obliquely inserted, concave, the antic al margin 
somewhat incurved and shortly or hardly decurrent; cells 
21-28 /x, opaque, trigones very large rendering the cell-cavity stellate 
with broad rays, the marginal cells only slightly differing from the 
others and not forming a distinct border ; cuticle papillose . 
Underleaves numerous , frequently destroyed or smaller below hut 
becoming as large as the leaves towards the apex of the stem , ereclo- 
patent , quadrate or oblong, sometimes bifid at the apex. 0 
inflorescence on short postical branches. Involucral bracts 
broadly ovate, | bilobed, lobes acute, the margins undulate and 
dentate. Perianth longly exserted, narrowly fusiform, contracted 
and plicate above, the mouth denticulate. Capsule oval. Spores 
11-14 ft, brown, thickly verruculose. Androecium on a short 
postical branch, bracts transverse, imbricate, ventricose, com- 
plicate, shortly and acutely bilobed. Gemmiferous branches erect / 
gemmae abundant on the apex of the stem or uppermost leaves and 
on the underleaves, oblong or oval, frequently somewhat con- 
tracted in the middle, yellowish-green, 2-celled, more rarely 
1-celled, thin-walled. 

Hab. Moist, bare, peaty soil, stumps, and decaying Jogs. 

Distrib. N. to Shetland, rarely ascending above 1000 ft. alt., 
uncommon ; Ireland. Fr. May -August, rare. 



The common form of this species differs from O. Sphagni in being smaller, 
in the habitat, the more compact tufts, stems den u date and entangled, at base, 
flagella fewer, leaves less obliquely inserted and more concave, not. secund, 
considerably larger at: the middle of the stem than at the base and apex, 
becoming small and deformed by gemmae towards the latter, the constant 
presence of underleaves, the cell structure and the more papillose cuticle. 
Any form of this species can be distinguished from O. Sphagni by the cell 
structure ; this shows in some of the leaves, at least, large trigones with stellate 
cell-cavities, nearly always opaque, and the marginal row of cells not sufficient- 
ly distinct from the others to form a border. In 0. Sphagni the margin of 
the leaf is incurved in the upper half ; in 0. demidatum the antical margin is 
incurved throughout its whole length, the postical margin being also sometimes 
slightly incurved. 

J amesmiietla autumnalis is sometimes found in similar habitats to this 
species, but may be distinguished by the absence of flagella and of gemmae, 
leaves mostly longer than broad, trigones smaller and the terminal inflores- 
cence. 


187. Odontoschisma elongatum (Lindb.) Evans 

Odontoschisma denudation var. elongatum Lindb., p.p. in Not. S&Ilsk. pro F. 
FI. Feim. 13 p. 361 (1874). 

Odontoschisma elongatum Evans, Rhodora p. 33(1912). 
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Dioicous. In large , 
flat, brown or yellowish- 
brown to deep purple , 
rarely green, patches in 
marshy ground on the 
hills. Stems 1.5-3 cm 
long, prostrate and as- 
cending, almost equally 
leaved, the branches few, 
postical and lateral. 
Gemmiferous branches 
absent or rare and as- 
cending ; flagella few ; 
rhizoids scarce except 
on the flagella. Leaves 
Totundate, contiguous or slightly imbricate, patent, obliquely 
inserted, slightly concave , the margin hardly or not incurved ; 
cells 20-25 \x, trigones very large, the cell-cavity stellate, occasionally 
with some leaves having less thickened and brown walls, the 
marginal cells hardly differing from the others and rarely forming 
an indistinct border ; cuticle smooth or nearly so. Underleaves 
large, scattered, usually numerous, quadrate to oblong-quadrate, 
occasionally shortly bidentate, with slime-papillae on the surface 
and margin. $ inflorescence on a short postical or lateral branch. 
Involucrai bracts ovate, J-§ bilobed, lobes acute, the margins 
crenate or dentate ; bracteole resembling the bracts. Gemmae 
rare , oval, 2-celled. 

Hab. Alpine marshes and wet moors. 

Distrib. Dumbarton, Perth, seldom below 2000 ft. alt., Sutherland. 

This is generally an alpine plant in Britain and is liable to be confused 
with O. S-phagni, but the large underleaves on some of the stems, as well as 
the cell structure, will distinguish it, although in many of the leaves the 
trigones are small. It differs from O. denudatum in the smooth cuticle of 
leaf, in the only rare occurrence of gemmae and in the large underleaves, 
which also have slime— papillae, on stems with normal leaves, as well as in 
its presence in large masses in usually alpine marshes. O. denudatum some- 
times occurs on wet moors, but never in such large patches in Britain as the 
other does, and its underleaves are small except on gemmiferous stems. 
0. Macomiii has quite a different habitat, is pale green in colour, and has 
more imbricated leaves which are also more concave and with larger trigones. 

This species has generally been considered as identical with O. denudatum 
v. elongatmn Lindb., but it appears that Lindberg founded his variety on 
various specimens, some of which were a marsh form of that species, while 
others were the present plant. Schiffner, who drew attention to this in 
Krit. Bemerk. XII Ser. p. 11 (1914) confined the name var. elongatum to the 
former. 



1. Stem with leaves. 2. Underleaf. 
3. Cells. 
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188. Odontoschisma Macounii (Aust.) Underw. 

Sphagnoecetis Macounii Aust., Bull. Torr. Club 3 p. 13 (1872), 

S-phagnoecetis communis var. tesseUata Berggr., Muse, et Hep. Spetsberg. 
p. 101 (1875). 

Jungermannia tesseUata Berggr., loc. eit. p. 43 (1875). 

Odontoschisma M acouni i Underw., Bull. II!. State Lab. Nat, Hist. 2 p. 92 (1884). 
Cepkalozia Ausiini Pears., List. Canad. Hep. p. 10 (1890). 

Odontoschisma tessellation C. Jens., Meddel. om Gidnland 15 p. 385 f. 1-4 
(1898). 



1. Stem, antical view. 2. Do,, postical. 
3. Underleaf. 4. Leaves on stem. 

5. Leaf. 8. Section of do. 7. Cells. 


Di oicous. In pale green 
to whitish-green depressed 
patches on alpine rocks . 
Stems 8-15 mm long, 
st o u t, II e x no us , almost 
leafless below, prostrate 
or with the apex ascend- 
ing, simple or sparingly 
bra n c i i e d, some ti rnes 

small-leaved and gem- 
miferous at the apex, 
hr a n c h es mos t co m mo nly 
lateral , less frequently 
postical , occasionally 

flagelliferous towards the 
end, 11 ageila postical, 
mostly from near base of 
stem, with distant rudi- 
mentary leaves ; rhiz- 
oicls colourless, scarce, except on the flagella and base of stem. 
Leaves imbricate, erecto-patent to suberect » broadly rotundate , 
obliquely inserted, semi-aniplexicaiil, greatly concave , the antical 
margin widely incurved, not decurrent ; cells 23 28 g, trigones 
very large , occasionally as large as the cell cavities and rendering 
them markedly stellate with linear rays , the marginal cells only 
slightly differing from the others and not forming a border ; 
cuticle greatly thickened , smooth. Underleaves small or large, 
becoming equal in size to the leaves towards the apex of the 
gemmiferous stems and concave and oppressed, oblong-ovate or 
rounded, with numerous slime-papillae. $ inflorescence on a 
short lateral or postical branch. Involucral bracts complicate, 
ovate, l bilobed, sinus and lobes acute, the margins subentire or 
with a few irregular teeth ; bracteole resembling the bracts. 
Perianth oblong, contracted at the base and apex, obtusely 
trigonous, plicate above, the mouth entire or civ inflate. Capsule 
oval. Spores 14 g, brownish, minutely verruculose. Androecium 
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on a short lateral or postical branch ; bracts in 3-4 pairs, com- 
ventricose, shortly bilobed or truncate. Gemmiferous 

0. denudatum but with thick 


gemmae as m 


plicate, 

branches prostrate , 
walls. 

Hab. On soil-covered alpine rocks. 

Distrib. Ben Heasgarnich, Perth, 3000 ft. alt. IP. Ewing & W. Young). 

Is not likely to be confused with the other species of the genus, the pale 
preen "colour the greatly concave, almost cucullate-concave leaves and the very 
Pn-ge trigones will distinguish it, also the habitat, which is quite different from 
that of the others The leaves are thick and the large trigones give them a 
oellucid appearance under the microscope. The leaves are occasionally large 
at the middle of the stem and decrease towards the base and apex. 

This species has the habit and appearance of Ahculana scalans and might 
be very Vasily overlooked for it in the field ; but there is no resemblance on 
examination. 


XLIX. ADELANTHUS Mitt. 

Adelanthus Mitt., Journ. Linn. Soc. p. 264 (1864). 

A deloco! ea Mitt., Challenger Exped. Bot. I 2 p. 106 (1884). 

Stems suberect, arising from a rhizomatous base, often 
decurved at the apex, simple or little branched, with postical 
flagella at the base. Leaves succubous, almost transversely 
inserted, decurvo-secund, obliquely rotund or ovate, the antical 
margin entire, incurved, the postical usually spinulose-dentate ; 
cells small strongly thickened at the angles, the basal longer. 
Underleaves indistinct. ? and inflorescence on very short 
postical branches. $ bracts tristichous, the innermost^ rather 
smaller than the leaves, the apex_ bifid or variously incised. 
Perianth pyriform or fusiform, 3— o-angled., contracted, at the 
mouth Calyptra fleshy, bearing the sterile archegonia. An- 
droecia amentiform, antheridia solitary, very rarely in pairs. 

This genus resembles Plagiochila m habit, but it has the antical maigin of 
the leaf indexed, instead of being reflexed as in that genus. Ihe position, 
etc., of the inflorescence is quite different. 

f Margin of leaf with 2-3 spinous teeth •*•••; decipiens 

J Margin of leaf with 7-14 teeth * antical margin strongly and narrowly 

l . 6 iQO . dugortiensts. 

L incurved ' & 


189. Adelanthus decipiens (Hook.) 


Mitt. 


Jungennannia decipiens Hook., Brit. Jung. pi. 50 (1813). 

Radula decipiens Dum„ Syll. Jung. p. 43 ( 1S3 _ 1 )- _ at o u 

Plagiochila decipiens Dum., Rec. d’obs. p. 15 (1835) ; G. L. N., Syn, Hep. 
" p. 24 (1844). 
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Adelanthus decipiens Mitt., Journ. Linn. Soc. p. 264 (1864). 

Sphagnoecetis decip iens . Hart m . , Skand. FI. ed. 10 II p. 144 (1871). 

Adelocolea decipiens Mitt., Challeng. Expccl. Bot. 1 2 p. 106 (1884). 

Dioicous. In wide and 
rather compact patches, 
dark green , becoming 
nearly black when dry. 
Steins 1.5 3 cm long, 
dark brown , rigid, arising 
from an intricate rhizo- 
m at ons base, with small- 
leaved flagella in the 
lower part, simple or 
with subfastigiate or oc- 
casionally furcate, erect 
or flex uons branches fre- 
quently decurvcd at the 
apex ; rhizoids colour- 
less, almost confined to 
1. Stem. 2. Leaf. 3. Cells. the lower part of stem 

and to the flagella. 
Leaves distant, small, entire, truncate and oppressed below , upper 
leaves larger, subimbricate to imbricate, patent: to erecto-patent, 
■somewhat postically second, slightly concave , suborbicular or 
rhomboid with a narrow base, the antical margin longly decurrent 
and inflexed , the apex truncate and shortly bispinom , or variously 
rounded or subacute and 1-3 spinous-dentate , some leaves occasion- 
ally shortly bilobed ; cells 38 -37 g, rounded- hexagonal, trigones 
rather large , reddish-brown , the marginal cells subquadrate with 
larger trigones and substeliate cell-cavities, often giving the 
appearance of a dark border to the leaf, cells at apex of leaf with 
the trigones frequently confluent ; cuticle smooth. Underleaves 
absent or rudimentary. $ inflorescence on a very short postical 
branch from near the base of the stem. Involucral bracts rather 
shorter than the leaves, subrotund, the apex bilobed, lobes 
subentire. Perianth longly exserted, obovate-pvriform, obtusely 
trigonous above, the mouth trifid, ciliolate. Calyptra fleshy, 
slightly shorter than the perianth. Androecia on very short , 
denudaie , postical branches, mostly from the lower part of the 
stem, bracts in 3-5 pairs, hyaline with very thin walls , approximate 
or imbricate, ventricose, very concave, the apex shortly emargin- 
ate, sinus small and acute. Antheridia usually solitary, globose, 
pedicel short. 

Hab. On moist shady rocks, less frequently on trees. 

Distrib, Wales to West Inverness, rare ; Ireland. 

Is only likely to be confused with Plagiochila spinulosa and especially 
with the var. inermis Carr., .but may be distinguished in the field .from any 
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form of that species by its dark green colour, nearly black in dry weather, 
and by the tufts being more compact. Flag, spinulosa takes various shades 
of reddish-brown when dry , but never the nearly black colour of the A delanthus. 
Under the lens, the slightly concave leaves caused by the indexed antical 
margin, together with the 1-3 spinous apex of the leaf, will remove any doubt. 
The postical male inflorescence, which is common, is also very different from 
that of Plagiochila. 

The leaves at the middle of the stem are widely spreading and appear as if 
distant, and are longly decurrent ; near the apex of the stem they are suberect, 
less decurrent and more concave, the antical margin being there considera- 
bly indexed . 

The female inflorescence has not been noted in Europe. 

The most usual habitat of this plant is on half-buried stones and rocks, 
but it is frequent also cn trees. It only occurs in moist shaded places, generally 
in ra vines, not far from the west coast. It is never found on trees except in the 
most shaded and humid places ; in such localities it forms patches of several 
inches to a foot or more in diameter. It is usually unmixed, but not rarely is 
also present with Flag, spinulosa and other species cf moist, shaded, rocky 
banks. 

190. A delanthus dugortiensis Douin et Lett 

.A delanthus dugortiensis Douin, Revue Rryol. p. 53 et fig. (1904) ; Lett, Journ. 

Bot. p. 201 (1904) ; Steph., Spec. Hep. Ill p. 380" (1908). 

Sterile. In dark brown 
loose tufts among mosses, 
resembling in habit A nas- 
trepta orcadensis, Stems 
6-10 cm long, in depau- 
perate plants smaller, 
blackish - brown, rigid, 
arising from an intricate 
rhizomatous base, with 
several small-leaved fla- 
gella principally in the 
lower part, with erect 
lateral, flexuous, some- 
times fastigiate branches 
curved at the base and 
rising to the antical side 
of the stem, circinate 
at the apex ; rhizoids 
1. Stem, lateral view. 2. Do., antical view, colourless, almost con- 

3. Do., postical view. 4. Leaf. 5. Cells. fi n ed , to the low q P“t 

of the stem and the 

flagella. Leaves smaller below, larger and closely imbricate 
above, strongly postically secund , semi-amplexicaul, ovate-oval, 
the antical margin entire, shortly decurrent, strongly and narrowly 
incurved, the basal portion being also raised and appressed to the 
stem, the postical margin arcuate, broadly reflexed, dentate 
♦except at the base, the teeth distant, acute, mostly composed 

u 
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of a single cell ; cells 16-21 /x, rounded-hexagonal, walls reddish- 
brown, considerably and equally thickened , trigones absent or 
seldom present and small, cells near margin very strongly thick- 
ened, at middle of base linear-rectangular to 56 g long ; cuticle 
smooth. 

Hab. On shady rocks. 

Distrib. Near Dugort, Slievemore, Achill island, Ireland. 2000 ft. ait. 
1903 (H. W. Lett), 1911 (J. B. Duncan D. A. Janes}. 

Resembles a dark form of Anastrepta orcadensis in colour and habit. The 
narrowly indexed antical margin is unlike that ol any other of our species ; in 
fact, the plant cannot be mistaken. The teeth on the postical margin are 
commonly acute and composed of one hyaline cell, seldom of two cells, but 
some of them are very frequently broken off about: the middle or at the base. 
Near the base of the stem the leaves are often entire, ovate-oval to elliptical- 
oval in shape, as on the flagella. The teeth increase in number as the leaves 
approach the apex of the stem , where they are usua lly a bon t twelve to fourteen. 
On a side view the leaves only slightly project over the antical side of the 
stem, but greatly so over the -postical side ; the antical base ol the leaf is 
nearly appressed to the stem, while the postical margin is broadly re flexed ; 
the leaves are thus twisted on their axis, which gives them the appearance of 
facing backwards, and has caused the postical aspect of the plant to be mis- 
taken, as in the original description, for the antical. 

This is the most interesting addition which has been made to our hepaties 
for many years. It is one of the group of relics of a warmer climate. Its 
nearest allied plant is Adelanthus unci for mis (Tayl.) from the southern hemis- 
phere. The Irish plant was found in company with Herbvrta adu-nca, Bazmnia 
tvicrenata, Plagiochila spinulosa , and Seapania gracilis. 


L. CALYPOGEIA Raddi 

Calypngeia Raddi, Mem. Soc. Jtal. d. Sci. in Modena IS p. 42 (1820). 

K antius S. F. Gray/Nat. Arr. Brit. PI. 1 p. 706 (1821). 

Cincinniilus Dum., Comm. Bot. p. 113 (1822), 

Stems prostrate or ascending at the apex, simple or with a few 
branches proceeding from the axil of the under leaves ; rhizoids 
usually numerous and long, from the base of the underleaves. 
Leaves incubous , alternate, flat or convex, oblong, ovate or sub- 
rhomboidal, the apex rotund ate, less frequently acute , sometimes 
bident ate, the margins entire. Underleaves everywhere present , 
J~4 as large as the leaves, roundish or reniform, the apex usually 
bifid, the margin entire or unidentate. $ and inflorescence on 
very short branches arising fir am the axils of the underleaves. $ 
bracts in 2-3 pairs, much smaller than the leaves, subrotund, 
oval or lanceolate, entire or 2-4- fid. Perianth absent. Perigy - 
mum with rhizoids, fleshy , pendulous , cylindrical , crowned at the 
mouth with persistent scale-like bracts/and lined internally with 
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papilliform cells. Calyptra aclnate with the perigynium for three- 
quarters of its length. Capsule longly pedicellate, ‘ cylindrical, 
the valves erect and spirally twisted , the wall of two layers of 
cells, the inner layer with numerous semi-annular thickenings. 
Elaters bispiral. Androecium spicate, bracts in 3-5 pairs, much 
smaller than the leaves, ventricose, bilobed and with an anticat 
tooth. 

Nearly all the described European species occur in Britain, but there is 
much difference of opinion regarding the value of several of them. All’ 
writers accept C. arguta and C. THchomanis, but agreement ends at this point. 
The divergence of opinion is owing to the opposing view as to the limit of 
C. THchomanis , but the tendency of recent years has been to accept as species 
some segregates of that plant. The separation of C. fissa and C. THchomanis 
is of .long standing, but most of the others were first described by Arnell & 
Persson in the “Revue Bryologique,” 1S02. The difficulty lies in the varia- 
bility of C. THchomanis under different conditions, some authors preferring- 
to group all or nearly all the disputed forms under the single species 
C. THchomanis. It seems however, more in accordance with facts to treat 
several of them as distinct. C. THchomanis and C, fissa in their typical 
habitats, viz., on loamy soil, are very distinct, and although they may resemble 
each other considerably when in wet ground, especially when among Sphagnum,, 
they can still usually be readily distinguished, and they simulate one another 
rather than grade into one species. C. sphagnicola may be seen as a well 
developed small plant, and in this condition is unlike an immature small 
state of C. THchomanis, One need not expect to be able to name the species 
from a stem or two which have been casually gathered. It is necessary to- 
find the plant in mature condition. Elongated stems in all the species have 
distant and longly decurrent leaves, and wit\i the cells frequently much larger 
than normal, The size of the leaf-cells varies greatly even in typical plants,, 
as does also the presence or absence of trigones, but the characters of each 
species can be generally recognised when the plant is fairly well developed. 

f Underleaves large, rotundate, entire or seldom more than bilobed, 

- J lobes broad and round 2 

1 ''l Underleaves smaller, J or more bilobed, lobes obtuse or acute, seldom 

L rounded * 3 

r Underleaves entire or retuse, seldom J-J bilobed, 2-3 times as broad as the 

9 J stem; leaves oblong-ovate to oval ip2, Neesiana 

*A Underleaves }• bilobed, scarcely twice as broad as the stem; leaves 

^ cordate to rotund -ovate 79/. THchomanis 

f Underleaves deeply bifid, with subulate segments ; leaves with two acute, 
o j usually divergent teeth at apex ; cuticle striate- verruculose igj. arguta. 
"A Underleaves without subulate segments ; leaves entire, or with two small, •' 

not divergent teeth ; cuticle smooth 4 

f Underleaves semilunar; plant submerged, pale yellowish-green, leaves 
J usually distant, narrowly oblong-oval to triangular-ovate 
4 "I ' 795. submersa 

L Underleaves not semilunar ; plant not submerged 5 

r Plant large, stems 2-4 cm long, underleaves twice as broad as long 
j 0 J 

^A Plant small, stems .5-2.5 cm long, underleaves less than twice as broad as 

l long $ 

f Dioicous ; on decaying wood ; minute; gemmiferous stems numerous 
/, J and conspicuous • • * * suecica . ... 

Monoicous ; among sphagnum ; gemmiferous stems not conspicuous 
^ ■■■•. igp sphagnicola 
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191. Calypogeia Trichomanis (L.) Corda 

Mnium Trichomanis L. p.p., Sp. Plant, p. 1114 (1753). 

Calvpogeia fissa j8 integri folia JRaddi, Mem. Soc. ital. d. Sci. in. Modena 18 
' p. 44 (1820). 

Calypogeia Trichomanis Corda in Opiz, Beitr. p. 653 (1829). 

Calypogeica Trichomanis a communis Nees, Eur. Leb. I ll p. 8 (1838). 

Kantia Trichomanis Lindb., Hep. in Hib. leet. p. 508 (1875). 


Cinci iinulus Trichomanis 
(1904). 


communis Bou lay, Muse, dc la France 2 p. 51 
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Paroicous, In thin, 
fiat, green to bluish- 
green or brownish-green 
patches. Stems 2- 4 cm 
long, thick, prostrate, or 
ascending at the apex, 
spari ngl y b r a n ch e d ; 
rhizoids long and colour- 
less, nu me rous from the 
base of the under leaves. 
Leaves very obliquely 
inserted, patent at an 
angle of about 60 degrees, 
imbricate, slightly con- 
vex, broadly ovate to 
cordate, the apex rotund - 
ate or broadly obtuse , sel- 
dom shortly hi dent ate, 
slightly or not decurrent; 
cells 40 - 50 - fi , hexagonal, 
pellucid, the walls thin 
■or slightly thickened, trigones generally absent ; cuticle smooth or 
nearly so. Underleaves orbicular , scarcely twice as broad as the 
stem, slightly decurrent, approximate to somewhat distant, 
-j bilobed, the sinus narrow, rounded-obtuse to obtuse at the base, 
lobes rounded obtuse, the margins entire. $ inflorescence on very 
short branches, proceeding from the axils of the underleaves. 
Perigynium solitary or geminate, sub-cylindrical. Capsule longly 
pedicellate, cylindrical, brown, the wall of two layers of cells, 
the inner layer with numerous reddish-brown semi-annular thick- 
enings. Spores 10-13 /x, smooth, pale brown. Platers 8-10 g 
broad, reddish-brown, bispiral. Androecia on very short branches 
from the axils of the underleaves, at first- capitate, at length 
linear-spicate ; bracts in 2-3 pairs, subrot unci, concave, 2-3- 
lobed ; antheridia 1-2, oval. Gemmae in subglobose clusters 
on the attenuate and small-leaved apices of the stem or branches* 
rotund to elliptical, 1-2 celled, yellowish-green. 


1. Stem (postical view). 2. Gemmae. 
3. Fertile plant. 4. Valves of capsule. 
5. Cells. 
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Hab. Banks, side of ditches, logs, and peat moors, ascending to 3000 ft. alt. 

Distrib. N. to Shetland, common ; Ireland. Fr. April™ June. 

Typical plants of this species and of C. fissa are found prostrate on loamy 
soil on banks, etc., and are then easily separated ; the descriptions are taken 
from such plants, the present plant is paroicous while C. fissa is monoicous. 
The leaves of C. Trichomanis are rotundate-obtuse and the apex entire, rarely 
are they bidentate in well developed .leaves ; the underleaves are large and 
orbicular with a small sinus extending to about J the depth of the underleaf, 
the lobes are rounded-obtuse and the margins are nearly always entire. 
In C. fissa, the well developed leaves are oblong-ovate to broadly-ovate and 
very frequently bidentate at the apex, which is narrowed, the underleaves 
are proportionally smaller, broader than long, |-| bilobed, the sinus wider, the 
lobes less rounded at the apex and more divaricate, and the margins fre- 
quently have a broad tooth or lobule on one or both sides ; not unfrequently 
this tooth is large and the underleaf becomes 3-lobed ; there are also fre- 
quently to be seen some deeply incised leaves with acute lobes. When these 
species'occur in wet ground, especially when among Sphagnum, they may lose 
their prostrate habit, and the characters vary a good deal, but nearly always 
there are mature stems to be found with the characters of the typical plant. 
The var. aquatica Ingham, Rev. Bryol. p. 7 (1906) is one of these aquatic forms. 
Elongated stems have distant and longly decurrent leaves and usually smaller 
and more deeply divided underleaves. The leaf-cells vary greatly in size in 
both species, but are generally larger in C. fissa. 

192. Calypogeia Neesiana (Carest. et Massal.) K. Mull. 

Calypogeia Trichomanis a 3 ft Nees, Eur. Leb. Ill p. 9 (1838). 

Kantia Trichomanis var. Neesiana, Carest, et Massal , Ep. Alp. Penn, in 
Nuova Giom. Bot. It. 12 p. 351 (1880). 

Calypogeia Neesiana K. Mull in Loeske Abh. Bot. Ver. Branden. 47 p. 320 
” (1905) ; Massal., Le Spec. d. gen. Calypogeia in Malpighia 22 p. IS 
reprint (1908). 

Calypogeia integristipula Steph., Spec. Hep. Ill p. 394 (1908). 

Paroicous. In thin, 
flat, pale green and some- 
what glaucous to yellow- 
ish - green patches* 
Stems 2-3.5 cm long, 
thick, prostrate, sparing- 
ly branched ; rhizoids. 
long, colourless, numer- 
ous. Leaves closely 
imbricate, patent to 
patent-divergent, slight- 
ly convex, oval to ovate- 
oval, slightly decurrent, 
the apex narrowed but 
rotundate-obtuse or some- 
times truncate, rarely 
shortly bidentate ; cells 
smaller than in C. Trichomanis , 35-45 /x, polygonal, the walls thin, 
trigones generally distinct ; cuticle smooth. Underleaves orbicular 


Stem (postical view). 2. 

3. Cells. 


Underleaves. 
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to orbicular-reniform ,, 2-3 times as broad as the stem, appressed, 
slightly decurrent, approximate to subimbricate near the apex of 
the stem, the apex rounded and entire or slightly emarginate , seldom 
bilobed with rotundate lobes. Capsule cylindrical, brown. 
Androecia below the $ inflorescence ; bracts in 4 5 pairs, 2-3- 
lobed. Gemmae as in C. Trichomanis. 

Hab. Sand rocks, banks and peat moors. 

Distrtb. N. to Inverness, rare. 

Distinguished from C. Trichomanis by the imderleaves, which are entire 
•or refuse at the apex or slightly emarginate, rarely } r \ bilobed ; they are also 
appressed and frequently comparatively broader than in the other ; the leaf- 
cells are also somewhat smaller and the trigones generally disti net. When the 
plant occurs among Sphagnum the underleaves are more distant and more 
frequently slightly bilobed, but they remain hi general characteristic of this 
species. C, Neesiana is variously given specific or varietal rank by authors. 
It appears to be fairly distinct as a rule, but as Schittner has pointed out, 
intermediate forms between it and C. Trichomanis do occur. 

193. Calypogeia fissa (L.) Racldi 

Mnium fissum L. p.p., Sp. Plant, p. 1114 (1753). 

J ungerm armis fissa Scop., FI. Carn. 2 p. 348 (177 2) . 

Jungermannia calypogeia . Racldi , Atti dell Acc. d. Sci. in Siena 9 p. 236 pi, 3 
f. 4-6 (1808). 

Calypogeia fissa Racldi, Mem. Soc. Ital. d. Sci. in Modena 18 p. 44 pi. 6 f. 3 
*■(1820)/ 

Calypogeia 'Trichomanis a 2 repanda Aees, Eur. Leb. Ill p. 9 (1838). 

Kantia calypogeia Lindb., Hep. IT tv. p. 20 (1877). 

Kanlia Sprengelii Pears. Hep. Brit. Isles pi. 52 (1900). 

Calypogeia Trichomanis fissa Massal,, Le Spec. Ital. d. gen. Calypogeia in 

Mono! cons. In thin, 

hat, bluish-green patches, 
rather more slender and 
pellucid than C. Tricho- 
manis. Stems 2-4 cm 
long, thinner, fragile, 
prostrate or ascending, 
sparingly b r a n c h e d ; 
rhizoids long and colour- 
less, numerous from the 
base of the underleaves. 
Leaves very obliquely 
inserted, patent - diver- 
gent to horizontal, slight- 
ly convex, with the apex 
f re q ue n t ly decurve d, 
oblong-ovate to broadly 
ovate, slightly or not decurrent, the apex narrowed and hi dentate, 
the sinus narrow, obtuse or subacute, the teeth small and variable , 



Malphighia 22 p. 9 reprint (1908). 
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‘being triangular-ovate and 3-5 cells broad at base to near y 
obsolete the apex subacute to obtuse, with a few leaves sometimes 
narrowly incised to 4 , with ovate-lanceolate, acute lobes ; cells 
rather larger and more pellucid than in C. Tnchomams 45 55 jx, 
the walls’ thinner, trigones absent or minute; cuticle smooth. 
Underleaves smaller, usually much broader than long, more than, 
twice as broad as the stem, slightly or not de current distant 
patent -1-1 bilobed, the sinus acute or obtuse at base, .the lobes 
divaricate, obtuse to subacute, the margins very frequently with a 
broad lobe or obtuse tooth above the middle. Capsule cylindrical, 
brown. Spores 9-11 * smooth, pale brown. Elaters 8-10 p, 
broad reddish brown, bispiral. Gemmae as in C Tnchomams. 
Androecia spicate, bracts in 3-4 pairs, bilobed, with antical tooth. 

Hab. Banks, sides of ditches, bogs and peat mosses, ascending to 2300 ft. 
alt. in the Highlands, but seldom above 1000 ft. alt. 

Histrib. N. to Shetland, common ; Ireland. Fr. April-Jnne. 

a $&£&* s&rs 

'^° te According tt) S K n flriller*^vho1has^examin e ed^original specimens of Junger- 

mannia Sprengelii Mart., the name includes various species. 

194. Calypogeia sphagnicola (Amell et Perss.) 

Warns t. et Loeske 

Kantia sphagnicola Arn. et Perss., Rev. Brycl.p. 26 /. Q B ran d. 

Calypogeia sphagnicola Warnst. et Loeske, Verh. Bot. \ er. irov. ^rana. 

' p 320 (1905). 

Monoicous. Small . In 
small green to pale yel- 
lowish-green patches or 
scattered stems among 
Sphagnum. Stems 1-2.5 
cm long, rigid, thin, as- 
cending, simple or slight- 
ly branched ; rhizoids 
long and colourless, 
numerous to apex of the 
stem. Leaves erecto- 
patent to patent at an 
angle of about p degrees, 
imbricate, distinctly con- 
vex with the apex de- 
flexed, obliquely ovate, 
the apex narrowed and 





- Gemma (x 260 rounded-obtuse to Ob- 

tuse, sometimes sub- 
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decurrent ; cells small. 30-35 p, the walls much thickened, trigones 
more or less distinct. Underleaves orbicular to orbicular-ovate, 
scarcely twice as broad as the stem, approximate to somewhat 
distant, patent, l or slightly more deeply bilobed, the sinus lunate or 
obtuse,’ the lobes" narrowly oblong-ovate, subacute, erect with the 
apices sometimes incured or slightly divaricate, the margins entire, 
rarely with a tooth on one side. “Capsule shorter and broader 
than in C. Trichomanis. Spores 9-10 y” (Schiffn.). <$ bracts in 
4-5 pairs, sometimes to 1 1 pairs, bilobed, with an antical tooth, 
the lobes acute with the apex incurved. Gemmae at the apex 
of attenuated, small-leaved, erect branches, in subglobose clusters, 
rotund to oval, 2-celled. 


Hab. Among Sphagnum on moers and in hogs. 

Distrib. Sussex. ( HA JET. Nicholson), Surrey (/♦/. J> Cocks } * .Hast Inver- 


ness 1904 (Miss Macvicar). 

The small size and rigidity of the plant, the leaves spreading widely from 
the stem, the cells with usually distinct trigones, and tin* deeply bifid under- 
leaves, characterise this species. The monoicous inflorescence will assist in 
distinguishing it from C. Trichomanis . Immature sterns of that species and of 
C asset may 'resemble the present plant, but well developed specimens are 
quite distinct. This species has only been found in a few counties at present, 
but it will dou btless be found in others. 

Sehiffner states in Krit. Tt enter k. Series XIII p. 6-13 (1914) that the C. 
sphagnicola of European botanists, except those of Scandinavia and Britain, 
belongs to an allied ‘’small species 4 ' C. paludosa Warnst. 


195. Calypogeia suhmersa (Arnell) Warnst. 

Kantia suhmersa Arnell, Rev. Brvol. p. 30 (1902) ; Whcldon, Journ. Bot. p. 17 
(1903). 

Calypogeia suhmersa Warnst.., Krypt. FI. Mark Brand. II p. 1119 (1906); 
MassaL, Le Spec. d. gen. Calypogeia in Malpighia 22 p. II reprint (1908); 
Steph., Spec. Hep. Ill p. 394 (1908). 


Sterile. In large, in- 
tricate; patches, sub- 
merged in pools , pale 
yellowish - green above 
and dark lurid green 
below. Stems 3-4 cm 
long, slender , green, 
becoming brown when 
old, erect or ascending, 
simple or sparingly bran- 
ched ; rhizoids short 
and scarce. Leaves of 
n e a r 1 y equal size 
throughout, patent, im- 
bricate, obliquely ovate 
to oblong-ovate, slightly 
convex, decurrent ; on the branches approximate to distant r 



Stem (postieal view). 2. Cells. 
3. Gemmae, 
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almost longitudinally inserted, flat and markedly distichous 
narrowly oblong-ovate, rather longly decurrent ; apex of leaf 
narrowed and obtuse, seldom emarginate ; cells very variable, 
40-60 ft, the walls very thin, trigones absent. Underleaves- 
scarcely twice as broad as the stem, patent, rather distant, 
i. hilobed, the sinus very broad and semilunar, the lobes unequal, 
triangular-ovate, obtuse to subacute, straight or slightly connivent 
or slightly divergent. Gemmae at the apex of erect and slender 
small-leaved branches, in pale yellowish-green clusters, globose 
to oval, 2-celled. 

Hab. Submerged in pools in Sphagnum bogs. 

Distrtb. Cockerham Moor, Lancashire, 1900 (J. A. Wheldon). 

I cannot, consider this to be only an aquatic form of C. Trick omani sjls- 
done bvMevlan in “Revue Bryologique” 1908 p. 73. The slenderness of the' 
nlant the pale yellowish-green colour, the narrowed, distichous leaves, and the- 
broad semilunar sinus of the underleaves, which are themselves m a manner 
semilunar are unlike the characters of that species. Various writers consider 
that Te Pknt is a submerged form of one of the species, but as Schiflner 
remarks." it is more prudent to retain it as a species until the matter has been 

Clea c fubmersa is a very pretty plant when spread out on paper as done with 
aquatic plants in general, the leaves remaining flat and extended on both sides 
of the stem. 

196. Calypogeia suecica (Arnell et Perss.) K. Mull. 

Kantia suecica Am. et Perss., Rev. Bryol. p. 29/ 1-6 (1902/ 

CaMoeeia suecica K. Mull., Beitr. z. Bot. Centralbl. p. 224 (1904) , Steph., 
Spec. Hep. Ill p. 404 (1908). 

Dioicous. Minute, in 
thin whitish-green patches 
on decaying wood, 
resembling in size and 
habit Cephalozia media . 
Stems 5-8 mm long, pale 
green arcuate, with, 
several branches . in 
the lower part, simple 
above and ending in erect 
and small-leaved gemmi- 
ferous apices ; rhizoids 
long and numerous 
below, nearly absent 
towards the apex of the 
stem. Leaves subim- 
bricate to rather dis- 
tant, patent at an angle 



1. Stem (postical view). 

3. Gemma. 


2. Cells. 


nf about 50 degrees rising from the stem but convex, triangular- - 
ovate on the larger stems, oblong-rectangular to subovate on the 
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smaller stems and on the branches, the apex rounded-obtuse to 
subacute, not infrequently retuse or minutely Indent ate, rather 
longly decurrent ; cells small, 25 - 33 /x, the walls thin, trigones 
distinct . Underleaves rotundate, about twice as broad as the 
stein, erecto-patent, subimbricate to distant, about l hilobed, 
the sinus triangular or semilunar, the lobes broadly triangular, 
acute , the margins on both or one side frequently with an acute 
or obtuse tooth above the middle. Gemmiferous stems numerous 
and conspicuous ; gemmae on the distant and small-leaved apices 
of the stem, globose or oblong, hyaline, 2-celled. 

Hab. Decaying logs in shady ravines. 

Distrib, Resipol, W. Inverness, 1899(5. M.Macvicar), 1910 (Wm. Ingham). 

The Scottish plant is minute, being identical with the original plant from 
Sweden, and it has been confirmed by the author of the species. A much 
larger plant is also included in the species by some of the more southern 
Continental botanists. Sehiffner in Krif, B enter to Ser. XIII p. 14 has separated 
it as sub-sp. germanica. Our Northern plant is distinguished by its small size, 
pale whitish-green leaves which are frequently suberect with the apex various- 
ly formed, the small cells and distinct trigones, the underleaves rather deeply 
bilobed and frequently with a tooth at the sides, the numerous gemmiferous 
branches and the dioicous inflorescence. It seems always to occur on decaying 
wood. Meyian, who includes large forms with this species, gives some dis- 
tinctions from C. Trickomtmis in the capsule and its walls and contents, these 
being on a smaller scale than in the latter species {Rev. Bryoi. p. 10 , 1908 ). 

, The underleaves are divided rather less than to the middle, but on some of 
the branches they may be divided for two-thirds. 

197. Calypogeia arguta Nees et Mont. 

Calypogeia arguta Nees et Mont, in Nees, Eur. Leb, II.I p. 24 ( 1 . 838 ) ; G. L. XL 
Syn. Hep. p. 199(1844). 

Cincinnuhis argutus Dum„ Hep. Eur. p. 117 (1874). 

Kaniici arguta Lindb. in Not. soc. F. FI. Fenn. 13 p. 383 (1874) ; Hep. in Hib. 
lect. p. 507 (1875). 

Dioicous. Small. In 
very thin, flat, whitish- 
green patches. Stems 
1-2.5 cm long, trans- 
lucent .slender, prostrate, 
simple or more or less 
branched, the branches 
frequently micro- 
phylious ; rhizoids long 
and rather numerous. 
Leaves, distant , seldom 
approximate, . very ob- 
liquely inserted, patent- 
divergent, oblong-oval to 
oblong-ovate, rather 
strongly decurrent, 
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the apex narrowed and bidentate, the sinus broad and usually 
semilunar, the teeth very acute and most frequently divergent 2 
cells broad at base and with 3 single cells ; cells large, 40-56 jx, 
the walls slightly thickened, trigones minute marginal row of cells 
generally elongate and rectangular, cuticle distinctly and minutely 
striate-verruculose. Underleaves small, patent, slightly roa er 
than the stem, bifid to below the middle, the anus obtuse or lunate, 
the segments divergent , linear-subulate, almost spinous, the margin 
both sides with a long subulate tooth ^ Androecium oblong, 

the bracts in 2-4 pairs, very concave, 2-3-lobed, the lobes acumin 
ate ; antheridia solitary. Gemmiferous branches entirely micro- 
phyllous or only towards their extremities, frequently almost 
denudate ; gemmae in clusters at the apex, pale yellowish-green, 
globose to oval, 1-2-celled. 


Hab. 


Loamy and sandy banks and sides of ditches. 


Distrib. N. to Shetland, uncommon, most frequent near the west 
coast ; Ireland. 

;ui at one" totingSsh itiom C. fissa or any other of onr spec.es of the genus. 
C. ar°uta is a delicate plant with flat, almost whitish leaves which are 

verylSn^ patches ^'lif^act^'the'^stem^'ar^uSally Separate from one another. 
It is frequently found in company with C. fissa. 


LI. BAZZANIA S. F. Gray 

Bazzanius S. F. Gray, Nat. Arr. Brit. PI. I p. 704 (1821). 

Pleuroschisma Bum., Rec. d’obs. p. 19 ( 18 ' 35 b 
Mastigobryum G. L. N., Syn. Hep. p. 214 (1844). 

Dioicous. Plants mostly robust, commonly olive to flaves- 
cent or reddish. Stems ascending, furcately branched and pro- 
ducing several small-leaved flagella from the postical side. Leaves 
incubous flat or convex, obliquely, frequently decurved, the base 
semi-cordate, narrowed to the obliquely truncate and usually tn- 
dentate apex. Underleaves everywhere present, frequently broader 
than the stem,' roundish-quadrate, generally 4 - dentate, rarely 
subentire. $ and $ inflorescence on short postical branches. 
I bracts sinaller than the leaves. Perianth _ ovate-subulate or 
fusiform fleshy at the base, where it is tricarinate in the young 
•state later 6-plicate or subterete, with the apex only trigonous 
Capsule oblong, of several layers of cells, the innermost with 
semi-annular thickenings. Androecia amentiform or capitate, 
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bracts in 4»5 pairs, imbricate, complicate-concave ; antheridia 
generally in pairs. 


J 


Dioicous. In large 
yello ids It -g ree n p ate lies , 
becoming whitish-green 
when dry. Stems 8-10' 
cm long, stout , green, 
rigid, erect or procum- 
bent, furcately branch- 
ed, the branches some- 
what ci rein ate at apex, 
flagella several, fre- 
quently branched ; rhi- 
zoids colourless, scarce, 
almost absent above. 
Leaves 3*4 mm long, 
imbricate, convex, hori- 
zontal, only slightly altered 
when dry , very ob- 
- ovate, the antical base 
he apex narrowed and 
obes triangular, acute or 
cells 28-36 /x, rounded-hexagonal 


1. Stem (postical view). 2. Leaf 
3. Cells. 4. Underleaf. 
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swollen at the margin, trigones large ; cuticle finely granulate. 
Underleaves large, suberect, quadrate* rotund, slightly broader 
than long, the apex irregularly 4~$-lobed, the margins inciso-lobate 
to sinuate-entire. $ inflorescence on a short postical branch. 
Involucral bracts broadly ovate, J-J laciniate-ciliate, laciniae 
4-5 in number at the apex, the margins more or less longly and 
obtusely ciliate. Perianth lanceolate, trigonous above, the mouth 
contracted and obtusely 3-lobed. Capsule oblong-oval, composed 
of five layers of cells. Spores 12-15 brown, thickly papillose. 
Elaters bispiral, reddish-brown. Androecium on a short postical 
branch, shortly spicate, bracts small, concave, the apex truncate or 
dentate. Antheridia generally single. 

H.ab. On moist, shaded rocky banks and on rocks. 

Distrib. N. to Orkney, uncommon ; Ireland. 

The large green cushions, nearly whitish when dry, are quite unlike our 
•other species, nor is there any other plant with which it can be contused. The 
leaves are strongly convex at the base but the remainder of the leaf is nearly 
flat, so that the" leaf is only slightly deflexed as compared with B. tricrenata. 
The underleaves are more lobed than in the other species and the margins are 
usually lobed or incised. The 9 plant is common in Britain ; the <$ is much 
less so ; fruit is rare in this country. 

199. Bazzania tricrenata (Wahl.) Pears. 

Jungermannia tricrenata Wahlenb., FI. Carp. p. 364 (1814). 

Bazzania tricrenata Pears., Hep. Brit. Isles p. 132 pi. 49 (1900). 

Dioicous. In large 
reddish-brown tufts or 
scattered among mosses, 
smaller and more slender 
than B. trilobata. Stems 
3-8 cm long, brown, 
filiform , flexuous, erect 
or procumbent, simple 
or furcately branched, 
slighdy circinate at apex, 
flagella several, fre- 
quently branched ; rhi- 
zoids colourless, scarce, 
almost absent above. 
Leaves to 1.5 mm long, 
imbricate, greatly de - 
curved and more so when 
dry, appearing as if somewhat erecto-patent, but horizontal 
when flattened out, very obliquely inserted, slightly falcate, 
triangular- ovate or oblong, the antical base somewhat arched, 
not or occasionally slightly crossing the stem , slightly decurrent, the 
.apex much narrowed and obliquely 2-edentate, sinus acute or 



1. Stem (postical view). 2. Leaf. 
3. Cells. 4. Underleaf. 
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lunate, teeth irregular, narrowly triangular, acute ; cells 24-30 fi, 
rounded-hexagonal, smaller at the margin, trigones rather large ; 
cuticle finely granulate. Underleaves large, twice as broad as 
the stem, erecto-patent, broader than long, rotundate to rotund- 
quadrate, the apex irregularly 3~4-lobed t the margins sinuate- 
lobulate or entire. $ inflorescence on a short postical branch. 
Involucral bracts unrolled, ovate, 2-3- dent ate at the apex. 
Perianth 3-4 cells thick near base, 2 cells thick at middle, lanceo- 
late-fusiform, trigonous above, the mouth contracted and 
crenulate. Capsule cylindrical-oblong, shortly pedicellate, pale 
reddish-brown, innermost layer with semi-annular thickenings. 
Spores 15-17 /x, vinous-purple, thickly papillose. Elaters bi- 
spiral, contorted, long and attenuate, 6-7 mm broad, pale yellow. 

Hab. Rocky banks, rock ledges, and grassy slopes, subalpine and alpine' 
ascending to 3000 ft. alt. 

Distrib. Wales to Orkney, frequent to common in the Highlands of 
Scotland ; Ireland. 

Is a much more slender plant than the preceding and cannot be mistaken 
for it ; the leaves are more convex and are decurrent, the apex being bent back, 
and frequently also upwards and much narrower in. proportion ; the apex is 
seldom truncate as in B. tribalata, but is commonly oblique ; the teeth are 
narrower and. more acute and the sinus is occasionally deeply incised. The 
plant is never of a pale green colour or whitish when dry, being usually reddish- 
brown, sometimes yellowish-brown, rarely oehraccous. It often forms rather 
extensive tufts, though very frequently found in mixture, especially with 
A nastr efita orcadensis. 

200. Bazzania triangularis (Lindb.) Pears. 

Jungermannia trilobata y minima Hook., Brit, Jung. no. 76 (1815). 

Bazzania triangularis Lind, pro parte, Lindb. Act. Sot. Sc. Fenn. p. 499 (1874). 
Bazzania triangularis Pears., Hep. Brit. Isles, p. 130 pi 48 (1900), 

Dioicous. Smaller and 
more slender than B. tri- 
er enat a. In small, dense 
tuffs , less frequently as 
s c a 1 1 e r e d prostrate 
stems, rarely taller and 
loosely caespitose among 
mosses, olive-green to 
golden-yellow in colour. 

Stems 1.5 4 cm long, 

filiform, fiexuous, gener- 
ally with few branches 
and with few flagella 
when erect or procum- 
bent, usually with sever- 
al branches and 
many flagella when prostrate, the branches divergent. Leaves 
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I. Stem (postical view). 2. Underleaf. 
3. Cells. 
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small , to 1 mm long, distant or approximate, sometimes caducous, 
convex with the apex decurved, sometimes nearly flat, erecto- 
patent, or in the larger leaves almost horizontal, rarely or not 
falcate, narrowly ovate to narrowly oblong-ovate, the antical base- 
not or hardly arched, not crossing the stem, the apex narrowed, 
2-dentate or. entire and acute, seldom 3-dentate, the teeth when 
present variable ; cells 16-25 /x, trigones small or large. Under- 
leaves broader than the stem, but seldom twice as broad, patent,, 
oblong-quadrate to rotund-quadrate, frequently narrowly quad- 
rate on the upper part of the stem, the apex emarginale, retuse or 
entire, seldom 3-4-lobed on the larger stems, the margins generally 
entire. Androecium on a short postical branch, globose, bracts, 
in 4-5 pairs, cucullate-concave, broadly orbicular, truncate or 
shortly dentate at the apex ; antheridia generally solitary. 

Hab. Rocky banks and on rocks, snbalpine and alpine, ascending to 
4000 ft. alt. 

Distrib, Wales to Shetland, uncommon ; Ireland. 

This plant can generally be separated in Britain without difficulty from 
B. tricrenata, and the typical states of both are so different that I have followed 
Pearson in describing the present plant as a species. Pearson mentions that he 
has doubts of its status and suggests that it may even be only the male plant of 
B. tricrenata . As in his case, I have only seen male inflorescence, which is, 
often abundant, or no inflorescence, in typical forms of B. triangularis , and the 
typical forms of the two plants never grow in the same patch. Intermediate 
forms are occasionally to be met with, these being either without inflorescence, 
or female, so far as I have seen. The italics wall shew the chief points of 
difference between the two plants. The size of the trigones varies in both 
according to the amount of exposure to shade or moisture. 

There are two principal forms of this plant in Britain : (1) Stems very 
slender, in intricate tufts, procumbent, or erect among mosses, leaves distant on 
the greater part on the stem and erecto-patent, the base not broadened except 
sometimes on the larger leaves, never falcate, the apex most commonly entire 
and acute, but some leaves with two or more rarely three teeth, the leaves, 
towards the apex of the stem frequently linear-oblong, and with oblong-quad- 
rate, patent, entire underleaves. This form occurs in golden-yellow tufts in 
shady ravines, usually with abundant d inflorescence, and as olive-green 
intricate patches on alpine rocks. 

(2) Stems prostrate, with many flagella, yellowish-green to reddish, leaves, 
approximate, broader at base, sometimes falcate, the apex frequently 2-3- 
dentate. This form more resembles B. tricrenata than does the other. 

Besides the above, there is a form which occurs on wet rocks near streams, 
with narrow, nearly flat leaves which are frequently 3-dentate at the apex. 
This form I had previously considered as the var. flaccida Nees, but specimens; 
of that variety in my possession include more than one form. 


328 


LI. BAZZANIA 



201. Bazzania Pearsoni (Steph.) Pears. 

M astigobryum Pearsoni Steph., Hedwigia (1893) et Spec. Hep. Ill p. 476 (1908' 
Bazzania Pearsoni Pears., Hep. Brit. Isles p. 133 pi. 50 (1900). 


Dioicons. In small 
ochmceous or yellowish - 
green tufts, or scattered 
among mosses. Stems 
3 8 cm long, yellowish- 
green or yellowish- 
brown, filiform, flexu- 
ous, simple or slightly 
£ u rca tely bran died, 

slightly drcinate at the 
apex, flagella usually 
few ; rhizoicls colourless, 
sc arce , al most absen t 
above. Leaves to 1.3 
mm long, approximate 
to imbricate, greatly 
decurved and more so 
when dry, patent, very 
obliquely inserted, slightly falcate, triangular-ovate, the antic al 
base greatly arched and usually consider ably crossing the stem , 
not decurrent, the apex greatly narrowed and acute or 2-3- dent ate, 
sinus usually acute, teeth irregular, linear to variously triangular, 
acute ; cells 18-26 /x, rounded-hexagonal, smaller at the margin, 
trigones very large , occasionally confluent, the cell cavity frequently 
stellate ; cuticle finely granulate. Underleaves less than twice as 
broad as the stem, patent , with the margins slightly recurved, 
oblong-oval , the apex rounded , truncate or emarginate , the margins 
entire . $ inflorescence on a short postieal branch. Involucral 

bracts inrolled, ovate, 2-3-dent ate at the apex, the margins 
crenulate-denticulate or subentire. 


I. Stem (postieal view), 2. Leaf, 
3. Cells. 4. Underleaf. 


Hab. On shady rock ledges, 

Distrib, Argyll to Sutherland, rare but locally in 
Ki Harney and Achill Island, Ireland. 

The greatly arched antical base of lobe which crosses tin 
distinctive character of this species, the trigones are large, 
entire or emarginate underleaves are also characteristic otYh 
sometimes occurring also in the others. The leaf-cells an 
B. iricrenata, and the leaves are rather more deflexed that 
/seen in the latter. All the leaf-cells are not stellate, but > 
be found to be so in most leaves, t n the origina 1 specimen t 
stellate with frequently narrow rays. On the branch le; 
base seldom crosses the stem. 


>me 


stem is the most 
and the oblong, 
; species, though 
smaller than in 
what is usually 
•me will usually 
:y a re markedly 
T es, the antical 
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Pleiiroschisnia Sect., Lepidozia Dum., Syll. Jung. p. 69 (1831). 

Masiigophom Nees, Fur. Leb. I p. 95 (1833). 

Lep idozia^Du m . , Rec. cVobs. p. 19 (1835) ; Nees in G. L. N., Syn. Hep. p. 200 

Her pet ium Sect. Lepidozia Nees, Eur. Leb. Ill p. 31 (1838). 

Plants rather large, rarely small, pale or yellowish-green to 
dark-green, caespitose, seldom erect. Stems pinnate or bi - 
pinnate , the branches lateral, with an antical and postical axillary 
deaf, sometimes tlagelliferous and rooting at the end, frequently 
also with postical jlagelliferous small-leaved branches. Leaves 
incubous, small, convex, oblique, usually decurved, palmate or 
qiiadrijid, more rarely 2-3 or 5-6-fid, the segments acute and more 
or less subulate. Under leaves resembling the leaves , but generally 
slightly smaller. $ inflorescence on short postical branches. 
Perianth ovate-subulate or fusiform, obtusely trigonous above with 
the mouth entire, denticulate or ciliate-laciniate. Androecia 
on short postical branches, seldom terminal on lateral branches, 
shortly spicate. 

The involucral bracts, which, form a distinctive feature in our species of 
Microlepidozia, should be examined, when possible, in, plants with well, 
developed perianths ; in the plant without perianths the bracts are exceedingly 
variable, and are very liable to cause mistakes. The position of the male 
inflorescence in our species of Lepidozia is subject to a great deal of variation. 
It may be found on long lateral branches and on their flagella in all the species, 
as well as on short postical branches, but this is exceptional and does not 
much detract from the value of the characters in distinguishing the various 
species. The elongate forms appear to have the androecia more frequently 
on long lateral branches than do the compact forms. 

Evans in Ann. Bot. pp. 1-36 (1912) has described a kind of branching 
which is found in the subgenus Microlepidozia, but which is unknown elsewhere 
among the Hepaticae. He has shown that, in addition to the branches 
arising from the ventral half of a lateral segment, this subgenus has branches 
which arise from the dorsal half of the segment. In this case the incomplete 
leaf is on the ventral surface of the base of the branch, instead 'of being on the 
dorsal surface as in the other. Intercalary branching is also present. 

f f Leaves divided nearly to base, segments setaceous... 2 

1 \ Leaves not divided beyond |-|, segments not setaceous ...........4 

0 f Involucral bracts dentate ; mouth of perianth dentate... 205 . trichoclados 
" \ Involucral bracts laciniate or ciliate ; mouth of perianth ciliate 3 

o /Cuticle distinctly verruculose ; bracts 3-4 laciniate 207. setacea 

* \ Cuticle smooth ; bracts ovate, bilobed and dentate-cliiate. . .206. sylv&tica 

C Large, usually cream-coloured cushions on rocks ; base of leaf-segments 
J 8-12 cells btoad ; dioicous 202 . pinnata 

4 J Thin green or yellowish-green layers, or scattered among mosses ; base of 

L leaf-segments narrower 5 

f Monoicous ; postical flagella present; androecia on short postical 
I branches; frequently on stumps 203 . reptans 

5 ■<{ Dioicous ; postical flagella absent ; androecia usually at end of long lateral 
j branches ; usually straggling among mosses, never on stumps 

r 204 . Pearsoni 

V 
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Subgen. Eulepidozia Spruce 

Eu-Lepidozia Spruce (ind. Ptilo- Lepidozi a ) , Journ. Bot. (1876). 

Eu-Lepidozia Spruce, Hep. Amaz. et And, p. 358 (1885). 

Eulepidozia Schiffn. in Engl, and Prantl., Nat. Pftanz. I 3 p. 103 (1895). 

Branches lateral in most species, in a very few also postical 
and flagelliferous. Leaves obliquely inserted, shortly to J- 
(rarely to §-) quadrifid. Perianth 2-4-stratose, the mouth sub- 
entire or denticulate, rarely almost setulose. 


202. Lepidozia pinnata (Hook.) Dum. 

Jungermannia reptans jS pinnata Hook., Brit. Jung. pL 75 f. 12 (1815). 
Lepidozia pinnata Dum., Kec. d’obs, p. 19 (1835). 

Herpetiimi reptans jS pinna hun Nees, Eur. Leh. Ill p. 32 (1838). 

Lepidozia tumidula Tayl. in G. L, N. Syn. Hep. p. 206 (1844). 

Lepidozia cupressina ft tumidula Carr., Trans. Bot. Soc. Ed. p. 453 (1863). 
Lepidozia cupress in a Pears., Hep. Brit. Isles p. Ill pi. 43 (1900). 

Dioicous. In large 
cream-coloured or pale 
green dense, swollen 
cushions. Stems 2-4 cm 
long, suberect or pro- 
cumbent, closely pinnate 
and frc ;q i lently slightly 
bi pinnate, the branches 
patent or ascending, 
frequently attenuate and 
flagelliferous at the 
apex , postical flagella 
few, rhizokls scarce and 
almost confined to the 
flagella. Leaves closely 
imbricate , patent, very 
convex , somewhat obliquely inserted, q u ad rat c-orb i c u lar , the anti- 
cal base semi-cordate and usually crossing the stem, 4-Jobed, occa- 
sionally 5-lobed, to a third or nearly one half, lobes narrowly 
triangular, acuminate, strongly incurved , 8-12 cells wide at base ; 
cells 22-28 j«., quadrate-hexagonal, walls considerably thickened, 
especially at the angles ; cuticle slightly hyaline-papillose. 
Underleaves large, patent, roundish-quadrate, 4-lobed to J-, lobes 
narrowly lanceolate, acuminate , incurved. 2 inflorescence on 
short postical branches. Involucral bracts much larger than the 
leaves, hyaline, broadly orbicular or oblong-rotund, divided 



3. Stem (postical view). 2. Leaf. 
3. Cells. 
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into 3-5 irregular lobes, the sinus acute, lobes narrowly ovate to 
subulate, subobtuse to acute ; bracteole oblong-quadrate, 4-lobed. 
Perianth cylindrical-fusiform, plicate above, the mouth contracted. 
Androecia on very short postical branches proceeding from the 
stem and occasionally from near the end of the branches, bracts 
hyaline, in 5-6 pairs, closely imbricate, complicate-concave, 
J-J divided into 2 or occasionally 3 triangular, apiculate and 
incurved lobes, with frequently an antical lobe at base ; bracteole 
oval-oblong, 3-lobed. Antheridia 1-2, globose, pale brown, 
shortly pedicellate. 

var. minor Macv. 

In compact greenish-grey patches. Stems 1-2 cm long, 
flagella of lateral branches usually long and numerous, leaves. 
seldom crossing the stem , 4-lobed, the lobes 4-8 cells wide at the 
base, leaves of branches frequently 3~lobed, cells smaller , 16-23 
fxin diam. 

Hab. Moist, shady, rocky banks. 

Distrib. Cornwall to Shetland, usually near the coast, rare ; Ireland. 
Var. minor, Long Crag, Wyresdale, Lancashire, 1902 (J. A. Wheldon) ; near 
Snaefell, Isle of Man, 1902 ( H . Beesley ). 

The large swollen cushions of this species, usually cream-colour when 
growing, are quite unlike L, reptans, which is the only species w’hich could be 
mistaken for it; in herbaria it usually turns reddish cr yellowish-brown. 
It is a larger plant than L. reptans, more regularly pinnate, branches more 
frequently Aagelliferous, the stem hidden by the leaves, leaves not rarely 5- 
lobed, the lobes longer but with a broad base, and it is dioicous. 

The branches are frequently curved downwards at the apex ; the flagelli- 
ferous apex of the branches is occasionally pinnate, and postical flagella occur 
on the branches as well as on the stem. The shape of the involucral bracts, 
varies a good deal, as the plant is always sterile ; the cells of the bracts are 
long and rectangular, thin-walled and hyaline. The plant is common ; 
the Q much less so and always ? in separate tufts ; perianths are very , rare. 

This species almost invariably forms compact tufts ; a very rare form 
occurs in Moidart, West Inverness, /. laxa—tall to 6 cm or more, robust 
erect, or as scattered stems or loosely tufted among mosses, stem more distantly 
pinnate, branches rather longer and the leaves less closely imbricated. This, 
grows on rocky banks among Hypnum Schreberi, etc., in company with JL. 
Pearsoni , the compact form not being in the immediate neighbourhood. 
The var. minor is a stouter plant than any form of L. reptans , the leaves more 
orbicular, very convex, and the lobes usually broader at base. 


203. Lepidozia reptans (L.) Dum. 

Jungermannia reptans L., Sp. PI. p. 1133 (1753). 

Pleuroschisma reptans Dura,, Syll. Jung. p. 69 (1831). 

Lepidozia reptans Dum., Rec. d'obs. p. 19 (1835). 
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Herpetimn rep tans Nees, E 
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lightly bipinnate, 
ics patent, some- 


1. Stem (postical view). 2. Leaf. 
3. Cells. 4. Underleaf. 


Monoicous. In loose, 
less frequen civ compact, 
green patches, or scat- 
tered among mosses. 

Stems 1 .5 3 cm long, 

prostrate or with the 
apex ascending, loosely 
pi nn a t e a nd o ccasi on - 
ally 
hranc 

times flagelliferons at the 
apex, postical flagella 
long, mostly near base of 
stern ; rhizoids some- 
what numerous below, 
scarce above. Leaves 
approximate to imbri- 
cate , pat e n t , convex , 
obliquely inserted, almost quadrate , the anti cal base rounded 

but not semi-cordate and only crossing half the stem , 3 4-lobed to 

lobes triangular, acute or subobtuse, incurved, 4 8 cells wide at 
base ; cells 22-30 fx, quadrate-hexagonal, walls slightly thickened, 
rather more so at the angles ; cuticle nearly smooth. Underleaves 
patent, quadrate, 4-lobed to lobes short, obtuse or subacute, 
incurved. $ inflorescence on short postical branches. Involucral 
bracts much larger than the leaves, hyaline, rotund-ovate, the 
apex irregularly 3-6-dentate, the teeth acute ; bracteole broadly 
oval, irregularly dentate. Perianth hyaline, cylindrical-fusiform, 
plicate at the apex, the mouth contracted, indso-lobate, denticu- 
late. Capsule cylindrical-oblong, yellowish-brown, normally of 4, 
but occasionally of 3, layers of cells, the innermost with numerous 
semi-annular thickenings. Spores 11-14 /x, yellowish-brown, 
thickly papillose. Elaters reddish-brown, bispiral. Androecia 
on very short postical branches proceeding from the stem and 
branches, bracts hyaline, in 4 8 pairs, closely imbricate, compli cate- 
concave, bilobed with frequently an antical tooth, lobes sub- 
acute. Antheridia generally solitary, oval-globose, brown, shortly 
pedicellate. 


var. tenera (Hiiben.) Nees, Syn. Hep, p. 205 (1844). 

J ungerniannia replans y tenera Hiiben., Hep., Germ, p, 216 (1834). 

Herpetimn replans 8 tenemm Nees, Etrr. Leb. Ill p. 33 (1838). 

In erect scattered stems among mosses , Stems elongate, very 
slender , pinnate, the branches frequently flagelliferous, leaves 
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very distant , spreading, 3-lobed or occasionally 4-lobed, slightly 
convex or flat with the apex of the lobes incurved , the lobes longer and 
narrower , leaves of branches 3-lobed, occasionally 2-lobed, flat, 

divided, the lobes subulate, underleaves of branches 3-lobed, 
rarely 4-lobed ; cells translucent, the walls thin. 

var. julacea Nees, Syn. Hep. p. 205 (1844). 

Herpetium replans y julaceum Nees, Eur. Leb. Ill p. 33 (1838). 

Very small ; in compact dark green patches. Stems to 1 cm 
long, intricate , bipinnate, the ultimate branches short, obtuse and 
frequently rooting at the apex but not flagelliferous , leaves small, 
approximate, strongly convex, 3-lobed, the lobes short, broad and 
frequently obtuse , underleaves 3-lobed. 

Hab. Moist banks, stumps and sandstone rocks. Var. tenera, marshes, 
and wet banks. Var. julacea, sandstone rocks and decaying logs. 

Distrib. N. to Shetland, common ; Ireland. Fr. April- August. 

The monoicous inflorescence is the most certain character to distinguish 
this from L. pinnata and from L. Pearsoni. The leaves are much less convex, 
and the lobes shorter than in L. pinnata . The)" are also less imbricate and do 
not cover the stem as is usually the case in that species, the underleaves have 
shorter and less incurved segments ; it seldom forms compact patches and 
never forms swollen cushions. 

The plant varies considerably in size, being sometimes very small as in the 
var. julacea. The var. tenera has the habit of L. Pearsoni , but is generally 
more slender and smaller in every way. 

The perianth is two cells thick at the base and varies from 1-2 cells thick 
at the middle. The male inflorescence sometimes occurs also on the flagelli- 
ferous parts of the lateral branches. 


204. Lepidozia Pearsoni Spruce 

Lepidozia Pearsoni Spruce, Journ. Bot. p. 34 (1881) ; Pears., Hep. Brit. Isles 
p. 121 pi 45 (1900). 

Lepidozia Wulfsbergii Lindb., Soc. F. FI. Fenn. (1882) ; Bot. Notis. (1882) ; 
Kaal., Dist. Hep. Norv. p. 131 (1893), 

Dioicous. In scattered stems among Sphagnum or other erect 
mosses, or less frequently in loose patches, pale green or yellowish- 
green in colour. Stems 3-6 cm long, filiform below, thicker above, 
flexuous, erect or procumbent, loosely pinnate and occasionally 
slightly bipinnate, branches ascending, frequently flagelliferous at 
the apex, postical flagella absent or scarce ; rhizoids almost absent 
except at base of stem and on the flagella. Leaves greatly distant, 
erecto patent , convex, obliquely inserted, distinctly longer than 
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broad, rather narrowly quadrate, 3-4, rarely 5-6-Iobed to J— §, lobes 

narrowly lanceolate , acu- 


minate , incurved, 3-7 
cells wide at base ; 

cells 22 30 /x, quadrate- 

hexagonal, walls slightly 
thickened, especially at 
the angles ; cuticle 
s rn oo tin Underleaves 
patent , rotund-quadrate, 
4-5, rarely 6-lobed to the 
middle, lobes narrow, 
acute, incurved. $ in- 
florescence on short 
postical branches. In- 
voiuera! bracts much 
larger than the leaves, 

1 i y a 1 i no , c c r d at e-o vat e 

1. Stem (postical view). 2. Do. (postical). (>va l".e, shortly 3-4- 
3. Leaf. 4. Ceils. 5. Undcrkaf. ' ° beC \ lohes narrowly 

3 anceol ate, acuminate ; 
bracteole 3-4-lobed, entire or irregularly denticulate. Androccia 
at the end of the long lateral branches, seldom on short postical 
branches, narrowly spicatc , bracts hyaline, in 4 10 pairs, closely 
imbricate, complicate-concave, bilobed, with occasionally an 
antical tooth, lobes narrow, acuminate, slightly incurved. Anther- 
idia solitary, oval, shortly pedicellate. 



Hab. Among Sphagnum and other erect mosses on moist banks in well 
sh el tered ground . 

Distrib, Wales to Orkney, frequent on the west side of the country, rare 
elsewhere ; Ireland. 


This species can generally be known in the field from L. n plans by its long 
slender appearance, usually growing erect among Sphapmmi, or less frequently 
among Dicvanitm scopariitm or other erect mosses. When* it forms patches, it 
can also usually be recognised by its slender habit ; but tall, lax forms’ of 
L, replans are occasionally seen, and although one may have little doubt in 
most cases as to the species, it may be said that the inflorescence is the only 
certain distinguishing character. Besides the dioicous inflorescence, other 
characters of this species are the distant, erecto-patent leaves, distinctly 
longer than broad, narrower and more deeply Jobed, the lobes narrower and 
more acuminate, the more deeply lobed imderieaves with the lobes, narrower 
and more acute, the infrequency of postical flagella, and the androecium being 
usually at the end of a lateral branch ; the Iasi character is easily noted and 
is almost, though not quite, sufficient in itself. The androecium is also not 
rarely found on a short postical branch as in L. replans ; postical flagella and 
a postical branch are occasionally to be seen towards the apex, of the stem. 

The and o plants are always in separate tufts, as far as is known, and 
usually in different stations. The c $ is much more common than the 9 : the 
latter is usually a stouter plant and is the L. IVulfsberqii of the Scandinavian 
botanists. 
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inKoiipfl F p ftidozia intermedia Schiffn. from Woodhead, 

A specimen U >t f t w e(1 by Pearson, was sent to me by him. It is 
Cheshire, March, - - » » , , consider it impossible to determine whether it 
without infloreseen . c to 'j p car $oni. Schiffner in Bryol. Frag . No. 2 
belongs to L. nested the name L. intermedia for a plant sent to him 

(Oest. hot. /Celt. 1st J ‘ * b , rebtans forma laxa. It was monoicous but other- 
by Jaap under the nameX ^ pw , smL Miiller in Rabh . Kry-pt. 

wise apparently rndfeti^, - « ; lso see n the original specimen, but he 

FI II P- 283 ( 90) ™ F or m of l rcptans. He gives differences of cell 
has no doubt that it ; { stem v, e tween that species and L. Pearsom, 

structure of leaf and . scctmn aUtcn^ j haye not found that these 

these agreeing in f" ’ ' t va liie in separating the two species. My specimen 

characters are of cons a in ce p structure and section of stem with 

f P PearsSi thought that his I intermedia was a form of L. rcptans, 

and I should feel inclined to agree with him. 

Subgen. Microlepidozia Spruce 

. r , . . TNovaned) Hep. Amaz. et And. p. 359 (1885). 

Micro-Lepidoziai>vviCb{._. ^ p tl Nat . pflanz. I 3 p. 103 (1895). 

Microlepidozia Schiffn. m Hugh ana , . 

mouth laciniate-ciliate, rarely only denticulate. 

20 5- Lepidozia trichoclados K. Mull. 

, , , ironl- Brit lung. Synopsis p. 8 et Suppl. pt. 1 (1816). 

{3KSSS TU. *U. » - 197 *»«■ w3 1,s99 >' 



Dioicous. In dark yel- 
lowish-green large swollen 
cushions on moist peaty 
banks, less frequently in 
small tufts or scattered 
among mosses. Stems 
2-4 cm long, filiform, 
erect or ascending, 
usually regularly bipin- 
nate or pinnate, but not 
seldom only irregularly 
pinnate, branches patent 
or horizontal, sometimes 
flagelliferous at the 
apex, flagella few ; 
rhizoids scapce ou the 
lower part of stem and on 
the flagella, almost ab- 
sent above. Leaves 
distant on the stem, 
generally approximate 
on the branches, usually 
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widely spreading , but those on the main stern sometimes ereeto- 
patent or suberect, somewhat incurved, frequently with small 
portions of stem and branches having closely imbricate leaves ; 
leaves transversely inserted, deeply trilid, the segments two cells 
wide below, the apex of a single series of 13 cells, the terminal 
cell acute ; cells 18-25 ji Jong, quadrate, walls slight iy and equally 
thickened ; cuticle smooth or verruculose. Underleaves re- 
sembling the leaves but smaller, trilid, on the branches frequently 
bifid, segments commonly unequal. 3: inflorescence on a short 
postical branch. Involucral bracts much larger than the leaves, 
ovale, to oblong-ovate, the apex dentate or very shortly laciniate- 
Jobed. Perianth cylindrical-fusiform, the mouth contracted, 
denticulate , not becoming wide after the exsertion of the capsule. 
Capsule oval, yellowish-brown, on a long pedicel, inner wall with 
semi-annular thickenings. Spores 13 14 /z, yellowish-brown, 
thickly verrucose. Elaters short, bispiral, reddish-brown. 
Androecia usually on short postical branches, bracts in 4- 5 pairs, 
closely imbricate, strongly concave, bifid to below the middle, 
segments dentate, acuminate, greatly incurved. Antheridia soli- 
tary, obovate-oval. 

Hab. On moist peaty banks. 

DtsTRiB. N. to Orkney, common in the* 'western su bn I pine region where 
peat is present, uncommon to rare in the centra I and eastern districts ; I reland. 
Fr. August-'Nov. , frequent. 

Can usually be recognised in the held from / setacca by its large swollen 

cushions : it also most commonly occurs cm moist peaty banks: while vhe other 
is most often found in peat- mosses, but neither habit or habitat is distinctive 
of either. The present species is in genera 1 a taller p!a.nt and the leaves are 
more spreading than in t he common form of /.. setana : the leaf cuticle is 
smooth or finely verruculose instead of being rather strongly verruca lose as 
in the other. The two species can, however, only he definitely separated by 
the bracts or perianth. In fertile plants the bracts are very distinctive, being 
ovate, and dentate only at the apex, or at most very shortly laciniate ; in 
sterile specimens they are frequently rather more deeph <U mate or laciniate, 
but never with three or four deep laciniae as in /.. setacca, '! he bracts of the 
fertile plant do not vary very much, but in sterile plants of this and of L. 
setacca they do so considerably. The denticulate mouth of the perianth is 

also distinctive, and as perianths are .frequent, especially in autumn to be 

looked for towards the base of the stem this species can usually be known 
without difficulty. The male bracts also differ from those of the other, being 
dentate. 

Male plants are more frequent than in L. setacca and occur in the same tuft 
as the female. 


20 6. Lepidozia sylvatica Evans 

Lepidozia sylvatica Evans, Rhodora p. 386 PL 57 (1904) ; K. Midi., Rabh. 
Krypt, FI. II p. 291 (1913) ; Nicholson, Journ. Bob p. 88 (1915). 
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Dioicous. In yellow- 
ish-green to brownish- 
green patches on sandy 
soil. Stems 1-2 cm long, 
filiform, ascending, irre- 
gularly pinnate or bi- 
pinnate, branches patent 
or horizontal, sometimes 
flagelliferous at the apex, 
postical flagella few ; 
rhizoids scarce and al- 
most confined to the 
lower part of the stem 
and to the flagella. 
Leaves smaller than in 
L. setacea, usually some- 
what distant, widely 
spreading, transversely 
inserted, deeply trifid or 
occasionally quadrifid, 
the aoex of the segments composed of a single series of 2-3, 
S' ;„S~ s 4, linear-oblong cells ; cells 16-22 F long, quadrate, 

Sr « altaS m ir,~anVe ?“s^te, 

%Ti Occasionally to' 

to nearly cylindrical, month contracted, abate, the cilia 24 cel s 
lone Capsule oval, yelloWish-brown. Spores 10—12 fi, yellowish- 
Sn Stelv verruculose. Elaters reddish-brown bispiral. 

closdv 5mbriSe y ^ 
the lobes acutely dentate. Anthendia solitary. 


1. Fertile plant. 2. Stem with, leaves. 

3. Underleaf. 4. Inner bract. 5. Cells. 


Hab. 


On moist sandy soil. Fr. June to August. 


Distrib. 


N. to Inverness, uncommon. 


Tin, spec*, wMc. '2NSFSX& 

-s. 

slightly roughened, while they a * o L nuadrifid in the present plant 

the leaves and underleaves are less f q J? ^ segments of the underleaves 
and are tipped with longer cel i and “^^e spreading than in the com- 

s-ii ciua, «. .h. 

bracts are. sharply dentate. 
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L. trichnclados has more general resemblance to svlvatica but it w , 
different habitat, the involucral bracts are only shortly or not: bidentateTJ 
the margins dentate, the mouth of the perianth is denticulate and notciltZ 
as in the other. 


207. Lepidozia setacea (Web.) Mitt. 

Jungcrnumnia vtacea Web.. Spied. FI. (lotting, p. 155 (1778) ; Hook., Brit. 

Blepharostoma setacemn Duni, Ree. d'obs. p, 18 (1835). 

Lepidozia setacea Mitt., Free. Joum. Linn. Soc. 5 p. 103 (1841) ■ Carr Tnn e 
(1899)^ OC Ed ' P ‘ 453 (1863) : K * mil > Plight 38 p. im pi. 8 1 14-16 

Dioicous. In small dark-green compact patches, or scattered 
among mosses* Stems 12 cm long, filiform, ascending or sub- 
erect, irregularly pinnate and. frequently bi pinnate, branches 
erecto-patent or patent, flagella few, long, most commonly con- 
fined to near base of stern ; rhizoids numerous on lower part of 
stem and on the flagella, scarce above. Leaves distant on the 
stem, approximate to imbricate on the brandies, hardly twice 

as long as the diameter 
ol the stem, sabered and 
t marred, less frequently 
widely spreading, trans- 
vc ;r st :ly i use rt ed , deeply 
irifid , or occasionally 
quadrihd, to within two 
or three cells of the base, 
the antical margin fre- 
quently with a tooth at 
base, the base 4-5 cells 
wide, the segments two 
cells tilde except at the 

apex ; cells 18 23 g long 

x 1 3 1 5 /* broad, quad- 
rate, walls slightly and 
eq u a 1 1 y thickened ; 
c a 1 1 c / e i 1 e r r a c a l o s e . 

I nderieaves resembling 
the leaves but rather 
s m a lie r , q 1 1 ad ri fid or 

trilid to near the base, 
the segments slightly 
incurved. 2 inflores- 
cence on a very short 
Involucral bracts much larger than the leaves, 
3~'4 lanceolate, acuminate,, dentate, or lacinicite 
almost cylindrical, the mouth contracted 



b Fertile plant. 2. Mouth of perianth 
3. Stem (post i cal view). 4. Cells. 

5. Bract. 

postical branch. . 
deeply divided into 
segments. Perianth 
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but becoming wide after the exsertion of the capsule, ciliate , 
cilia 1-3 cells long. Capsule oval, reddish-brown. Spores 10-14 
/x, globose to oval-globose, usually obtusely angular, thickly 
verrucose, yellowish-brown. Elaters 100-170 /x long and 8-13 
I u broad, reddish-brown. Androecia on short postical branches, 
less frequently at the end of a lateral branch, bracts in 4-5 pairs, 
larger than the leaves, closely imbricate, strongly concave, 2-3- 
lob ed to the middle with generally a tooth at the antical base, 
the laciniae entire or sometimes with a 1 -celled tooth. Antheridia 
solitary, globose, pale green, shortly pedicellate. 

var. sertularioides (Hiiben.) Cooke, Handb. Brit. Hep. p. 91 

(1894). 

Jungermannia setacea Web. j8 sertularioides Hiiben., Hep. Germ. p. 51 (1834). 

Elongate, stems subpinnate to bipinnate, leaves distant on the 
stem and incurved, frequently spreading on the branches. Com- 
prising two forms — (1) Dark green, in small patches frequently 
loosely tufted, stems irregularly subpinnate, leaves on the branches 
imbricate and strongly incurved. (2) Pale green, taller and more 
rigid, frequently in large, compact patches resembling L . tricho - 
dados, stems pinnate and bipinnate, leaves on the branches distant, 
widely spreading but most commonly slightly incurved at the apex, 
cells of stem and leaves more translucent. 

Hab. Moist peaty soil, seldom on loamy banks and roots of trees. 

Distrib. N. to Shetland, common on moors ; Ireland. Fr. July- Sept., 

rare, 

With the exception of L. trichoclados and L. sylvatica this widely dis- 
tributed species can only be confused, with Blepharo stoma tricho phyllum, 
but the latter can be known at sight by its pale green colour and the segments 
of the leaves longer and always widely spreading ; these are also one cell 
broad throughout, while in L. setacea they are two cells broad at the base and 
for a pait of their length, at least on the stem and pirncipal branches. 

The form (2) of var. sertularioides, especially when occurring on subalpine 
banks, has quite the habit and appearance of L. trichoclados , and can only be 
separated from it with certainty by the different bracts and perianths. In this 
form the male bracts are frequently to be seen at the side of long lateral 
branches ; they are in globose heads at the time of maturity of the antheridiia 
afterwards the head lengthens. This form is perhaps the var. tamariscina , 
Nees in Bur , Leh. II p. 296. 

The var. Schultzii Hiiben. is the plant of dry ground. It is very small, 
irregularly branched, leaves strongly incurved, 2-3-lobed, the lobes short and 
broad. 

Sterile $ plants are common, perianths are uncommon and fruit is very 
rare ; the $ plant is much less common than the $. 
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J ungermannia sect. Blcphamshnw Dum., SyJJ. Jmig. p, 65 f 1 H3 1 
Blepharostoma Dmn., Kec. d’qbs. p. 18 (1835). 

Chaetqpsis Mitt., Journ. Linn: Soc. 8p. 53 {1865}. 

Chaetopsii s Schifln. in Engl, and Brunt!, 

Plants small. Stems slender, with lateral branch.: 
almost transversely inserted, divided nearly In the ha. 
capillary segments composed of a single scries of cells 
Under leaves resembling the leaves but slightly smaller and 
with fewer segments. 5 inflorescence terminal on t! 
branches. Involucral bracts tristichous, free from th 
larger than the leaves and with the laciniae furcate i 
crianth oblong to cylindrical, trigonous above with 
angle postical, of one layer of cells, the month contract 
Capsule oval, 4-valved, of two layers of cells, the inner 
annular thickenings. Platers bispiral. An.lroecia st 
mmal on branches, _ seldom hypogynous, bracts com. 
cave, with the laciniae often furcate, usually monandr 


208. Blepharostoma trichophyllum (L.) Dum. 

J Huger maunt a iiirhophylla l,, t Sp, PI. p, iJ35 (1753) 

Blepharostoma trichophyllmn Dum., Bee. d’obs, p. 18 (1835). 
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Paroicous and monoi- 
cous, rarely dioicous. In 
scattered stems among 
mosses or less frequently 
in small compact 
patches, pale green in 
colour. Stems 8-20 mm 
long, filiform, flexuous, 
ascending or procum- 
bent, usually sparingly 
branched, the branches 
lateral ; rhizoids long 
and colourless, rather 
scarce. Leaves some- 
what distant, widely 
spreading, a few some- 
1 stem with leaves and underleaves. times suberect, _ almost 
2. Cells. transversely inserted, 

,. . . , . ... //)( . into ?~4 rigid setaceous segments composed 

divided nearly to In ba*'> 3’ t ^ variable in length, averaging 

about -8 x , / » Underleaves transversely inserted, re- 
cuticle striate-granulate. 9 _3- partite on the branches. 

semhlim the leaves but rather sma^^part^o Involucral 

9 “ “S »d “to several forks.! 

bracts larger than the 1 l« M * base _ other wise uniseriate, 

lacunae which are 3 u.lL . . *- 0 4-6 cells high ; bracteole 

the base ol bract 

rather smaller . I c-i «”*>>_ * ■ ^ con t, acte d, «ith rigid 

obtusely trigonous alKAc .he ■ S y hng _ Capsule 

and somewhat cornu vent x ' inner layer with thick , 

oval, purplish-brown, the wall b -stratose mner ^7 g _ n ^ 

mostly incomplete, semi-annular thick V reddish-brown, 
brown, minutely verruculose^ Elaters btspm involucral 

t ‘HfaLtorthe 5 b”Lts?and Smbling the bracts 

;« g °S;se" smaTot a nearly iW 

without paraphyses. 

HAS. on moist rocky banks and occasionally on stamps. 

districts, common m the Highlands , . tc hes quite 

The pale gieen colour of this P ’laid ' f and*’ L trichoclados ; the 

unlike that of the dark either of these and are always widely 

segments of the leaves are longer than * . nder the microscope, the 

spreading except at the °^the bran ^ througho ut their whole 

•segments being composed ol a single set 
■length will readily distinguish it. 
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l he stem leaves are commonly qimdripariite while those on the bnn,i 
aiefrequent ly topartrte, and on slender stems rart-K bipartite T eU -m U" 
divided to the bottom cell and usually about half-way down that cel 'Af 6 
-segments are rarely furcate on the leaves, but are commonly so on the hr, t 
I he $ bracts are frequently to be seen at the apex of the branches a 
however the species appears to be strongly proteranrlrous it is c« tC? 
archegoma would be developed later on iii these cases where the in r 
only can be seen ; in this case the plant would be always paroicous d “ 


LIY. CHANDONANTHUS Mitt. 

Chandonanthus Mitt, in Hook., Handb. Xew Zeal. !•'). 2 p. 750 .'IS 671 
Blepharos tom ci Lindb,, Muse. Asiae Bor. p. 28 (1889) 

Plants generally large and rigid. Stems rigid, simple or with 
few branches, _ the branches lateral. Leaves imbricate neorh 
transvfrselj inserted semi-amplexicaul, dentate or ‘sfiimus- 
dentale at /lie me, deeply ,] globed, rarely 2-lobed, lobes entire or 
variously dentate. ( : nder/eaves memldhk the tor v>, in IppearaZ 
but rather smaller and deeply M. Perianth tc3 S 
one innovation, deeply mulh-pUcate, the mouth slightly contacted 
cilia e or dentate. Calyptra thin, free, surrounded at the base 
by the sterile archegonia. Ddi,c 

209. Chandonanthus setiformis {Ehrh.) Lindb. 

Jungcmumniu utijormu Ehrh.. Beitr. a p. 40(1785} ; I look., Brit. Jung. pi. 20 

ReC - d ' 0bs - P- «*<««»> : Cooke. Handb. Brit. Hep. 
Chandonanthus setijormh Lindb., Muse. Sea mi p 8 q,S 79 
Blepharostmna setlformc Lindb., Muse. Asiae Bor. p, 28 Vi 889 n 



1. Stem. 2. Leaf. 3. Cells. 4. Underleaf, 
the microphyllous branches. Leaves deZcffimMM^early 


Dioicoas. In large 
Tcdd i s ft -yi 7 / o w t o brown- 
i s Ii-y e 1 1 o vv c o rn p a c t 
patches. Stems 2.5-5 

Lm long, filiform, 
brown, rigid and brittle, 
erect or procumbent, 

sparingly branched, the 
brandies lateral, short, 
or long and erect, 

some t imes at tenuate 

and microphyllous at the 
extremity ; r h i z oi ds 
colourless, scarce and 

almost confined to base, 
of stem and apex of 
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transversely inserted, semi-amplexicaul, broader than long, the 
base latent, coarsely dentate on the margins, the teeth usually 
reflexed deeply divided into 3-4 erect, oblong-lanceolate subacute 
segments the ■ margins recurved and more or less dentate at the 
bas?-' cells 18-23 y, oblong-quadrate, walls considerably 
thickened especially at the angles ; cuticle thick, slightly granulate. 
Underleaves resembling the leaves but rather smaller usually 
deeply 2-lobed, laciniate or coarsely dentate at the base $ lnflores- 
rence terminal but generally appearing as if lateral through 
an innovation. Involucral bracts deeply 4-lobed, resembling the 
kaves but larger, with the basal portion higher and spmous- 
ciliate at the base, the lobes lanceolate and longly acuminate, 
coarsely dentate towards the base ; bracteole bilobed to the 
middle laciniate-ciliate at the base, the lobes tnangular-lanceola e, 
longlv acuminate, denta.te-ciliate at the base. Perianth exserted 
Sf its length beyond the bracts, oblong, 7 -r.o-phcate to the base, 
the mouth' slightly contracted, shortly lobed and abate .the cilia 
3 6 “ells long, with a few 1-celled teeth occasionally between 
Androecium at the middle of the main stem, bracts m several 
pairs, resembling the leaves but less deeply lobed. Anthendia 
2-3, large, mixed with paraphyses. 

var. alpinus (Hook.) Kaal., De Dist. Hep. Norv. p. 227 (1893). 

Jun ? mnannia setiformis ft alpina Hook.. Brit Jung pi. 20 f. 1, 3 & 4 (1812). 

> «-»'•* B*. Hep. p. 75. 

Smaller and slender, more decumbent and with more rhizoids, 
leaves less closely imbricate, less dentate at base, more frequently- 
only 3-lobed, the' lobes more ovate and usually entire at base. 

var nemoitles Kaal., Kgl. Norsk. Vidensk. Selsk. Skrift. No. 7 
p. 23 (1910). 

Laves less imbricate, concave, entire or with a tooth at base, 2-lobed , 
seldom 3-lobed, the lobes connivent, entire. 

Hab. On rather dry granite rooks in alpine and subalpine regions. 

Histrib. East Inverness to C^hnes^ 

desiend^to^OO H m alt i " var. nemoides, Aberdeenshire, East Inverness. 

The type is a robust 

^he^ckmb^usuaUy separated without difficulty in this country, but: 
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intermediate forms are sometimes seen, and they are common in Scandinavia. 
The robust, appearance of the typical plant: is awing to the leaves spreading 
almost horizontally from the stem, then becoming erect arid closely imbricated* 
this makes the plant appear to be stout although the stems are filiform. 

There is nearly always a single erect innovation below each perianth, 
and this may be repeated several times, each innovation appearing as if it 
were a continuation of the stern, the perianth thus looking as if cladogeiious. 
Perianths are rare in Britain, the var. alpinas being nearly always without 
them ; they are practically l-stratose throughout, only the base being 1-2.- 
stratose. The <$ plant appears to be very rare ; the description of the androe- 
cium is taken from Schittner. 

This species will not probably be mistaken ; the colour, the 3 4-lobed 

imbricate leaves dentate at base, and the rather broad lobes frequently 
channelled in the middle and with the margins recurved, are unlike any other 
species. The less imbricate leaves of the var. alp inns allow the tooth at the 
base of the antical margin to be readily seen- without; dissection ; this tooth 
is not present in all the leaves, but is in most. 

The var. nenwides is the extreme form of the species, and is connected bv 
intermediate forms with the var, alp huts. As Kaalaas remarks, it is of about 
the size of Nowellia curvi folia. 


LV. ANTHELIA Dll Ml, 

A u th fit a Du in. , Ree. d’obs. p. 18 (18351. 

Chandonantkns Mitt, in Hook., Hamlb. New Zeal. FI. 2 p, 750 (1837). 

Plants small, densely cues pilose. Stems firm, unequally 
pinnate, the brandies lateral, flagella absent. Leaves almost 
transversely inserted, small, carinate-concave , 2-tobed to the middle 
or below, entire or denticulate on the margin. Underleaves 
resembling the leaves, 2 inflorescence terminal on the stem or 
branches. Invoiucral bracts adnate to the base of (he perianth . 
Perianth thin, somewhat frontally compressed, deeply unisiilcate 
dorsally and 2-3-carinate ventrally, 8 10-plicate at the slightly 
contracted and denticulate mouth. Caiyptra with the sterile 
arckegonia on its surface. Capsule shortly pedicellate, bistratose, 
the inner wall with semi-annular thickenings. Antheridia large, 
solitary. 

Stephani considers that the perianth is absent, in this genus, and that what 
is commonly named the perianth is a concrescence of the invoiucral bracts and 
braeteole, to which the caiyptra is adnate in its lower half. 


f Di oieous ; perianth oblong 210 , julacea 

\ Paroicou s ; peria n th ovate 211 . J umtzkana 


210. Anthelia Julacea (L.) Dum. 

J ungermannia julacea L., Sp. PI. p. M35 (1753); Light! , FI. Scot, p, 785 
(1777) ; Hook,, Brit. Jung. pi. 2 (1812). 

Anthelia julacea I3um,, Rec. d’obs. p, 18 (1835). 
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Dioicous. In large compact dark green or dark yellowish- 
green patches, frequently becoming glaucescent when dry. Stems 
1-3 cm long or more, matted below, brown, erect or procumbent, 
much branched, branches lateral, short, ascending or erect ; 
rhizoids colourless, numerous below, scarce above. Leaves 
densely imbricate and erecto-appressed, suberect and incurved , 
nearly transversely inserted, ovate, channelled and somewhat 
concave, f bilobed , sinus narrow, acute, lobes lanceolate or sub- 
ovate-lanceolate, acute or acuminate, crenate-dentate towards 

the apex, the apical, cell 
frequently hyaline, mar- 
gins more or less broadly 
recurved ; cells greatly 
unequal in size, averag- 
ing 18-28 ix in the 
middle of the lobes, quad - 
rate-hexagonal, the mar- 
ginal smaller and sub- 
quadrate, all the cells 
strongly and equally 
thickened / cuticle nearly 
smooth. Underleaves re- 
sembling the leaves, 
slightly or hardly 
smaller. 2 inflores- 
cence terminal on the 
stem and branches, fre- 
quently with an innova- 
tion. Involucral bracts 
much larger than the leaves, deeply channelled, J-4 bilobed, 
sinus acute and closed, lobes erose-dentate, acute, broadly hyaline ; 
bracteole J bilobed, erose-denticulate, acute or truncate at the 
apex. Perianth exserted to half beyond the bracts, oblong, 
deeply plicate from the middle upwards, the mouth hyaline, 
unequally denticulate. Capsule globose-oval, shortly pedicellate, 
inner layer with numerous semi-annular thickenings. Spores 
14-15 ix, reddish-brown, finely verruculose. Elaters 8-9 fx thick, 
short, bispiral , reddish-brown. Androecium at the end or middle 
of the branches, bracts in several pairs, closely imbricate, slightly 
ventricose at base, larger than the leaves and less deeply bilobed, 
the lobes ovate, acute, somewhat unequal. Antheridia large, 
•single, without paraphyses. 

forma gracilis Hook., Brit. Jung. No. 2 0 fig. 15. 

Pale yellowish-green or glaucescent, stems, 2 . 5 - 4 .$ cm long, 
slender, frequently with long, erect branches, leaves approximate, 
not imbricate, patent or erecto-patent with the upper part incurved . 

w 



1. Fertile plant. 2. Spores. 3. Elater. 
4. Stem. 5. Leaf. 6. Cells. 
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Hab. On wet stony places, peaty ground,, wet rocks and damp footpaths 
in the subalpine and alpine regions. 

nr ,_„ B Wales to Shetland, ascending to 4400 ft. alt, and descending in 
the West Highlands to°sea-lev el ; Ireland. Forma graphs on wet ground a 
the higher mountains. Fr. June Aug. 

An1ofi mpe confused bv the older botanists with Gymno - 
This species was at the present time, as the 

mitnum concmnatum, but - sometimes the colour, and the imbri- 

plants have nothing m -“^excep^s ometmcs ^ tQ ^ under]eaves> 

in three rows ; in no other genus with deeply bilobed, 
appressed and imbricate leaves, does this occur. mountains, as it 

This is the marshy places, dark 

forms extensive patches on ith the apex glauc.escent when moist, 

green or yellowish-green .n colour or '"“^Xds'to sea4evel in subalpine 
and more or less glaucescen j ; n this case is found usually on 

districts, especially ™ ££ ^frequently fruits;’ the 

moist soil on stony footpaths and roadsides V! * fruiting 


211. Anthelia Juratzkana (Li 


impr. 


Trevis. 


Jungcnnannia nivalis Swartz in Wahl., Ft Carp P 363 (1814) t 
Jungermannia /— Limpr., V-. On 

M«V. 87 0899). 

Ma nivalis Lindb., Muse. Scand p. 5 (1879) ; Kaal., Da Dist. Hep. >orv. 
232 n893h 


Paroicous, Resembling 
A. julacea but smaller , 
the fertile plant being 
usually in small patches . 
Stems in fertile plant 
very short, 2-4 mm long, 
thickly matted below, 
decumbent, with several 
short ascending sub- 
fasciculate branches, 
mostly clavate towards, 
the end ; rhizoids numer- 
ous below, less so on 
the branches. Leaves 
densely imbricated and 
erecto-appressed, some- 
times approximate on 
1. Fertile plant.’ 2. Spores. 3. Elater. the branches and 
4. Leaf. 5. Cells. erecto-patent or in- 

curved, the margins of 
lobes less dentate or entire; cells 21-30 p, mostly rectangular. 
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more pellucid and with the walls less thickened. Underleaves 
and involucral bracts as in A. julacea. Subinvolucral bracts 
larger than the leaves, broader and slightly ventricose at base, the 
apex of lobes denticulate. Antheridia solitary, large. . Perianth 
scarcely exserted beyond the bracts , ovate. Capsule-wall with fewer 
semi-annular thickenings in the inner wall. vSpores larger, 
17-20 fji. Elaters more slender , 6-7 y thick, mostly trispiral. 

Hab, On moist, bare, peaty soil and on wet rocks in the alpine region. 

D i strip.. From Wales and Argyll and Perth to Caithness, from 1900- 
4300 ft. alt. Fr. Jnne-Aug. 

Fertile plants of this species can be recognised in the field by the ovate 
perianths. It almost always occurs on soil when fertile, and the patches are 
generally small or the plants only gregarious. Being a small species it is 
easily overlooked in these small fertile patches, but fruit is common, and can be 
detected with the lens. The plant is not rare on the moist bare soil of our 
higher hills ; where the soil is gravelly and dry, it is rare or absent. Sterile 
plants are stated by Kaalaas to occur in large patches on wet rocks in Norway ; 
they may also do so with us, but I have not been able to determine with 
certainty any of these patches as belonging to this species. The sterile plant 
has generally longer stems than the fertile plant. 

There appears no reason to consider A. JuraUkana as other than a species 
distinct from. A . julacea ; the inflorescence, perianth, spores and elaters are 
constant differential characters. They cannot be separated with certainty 
by the vegetative characters, although . A . JuraUkana has in general less, 
denticulate leaf-lobes and the cell- walls much less thickened ; the walls are 
also more equally thickened, the cells slightly larger and more pellucid. 

The leaves of both our species are usually covered with fungal filaments 
which give them a greyish or wdiitish appearance. 


LVI HERBERTA S. F. Gray 

Herbert us S. F. Gray, Nat. Arr. Brit. PI. 1 p. 705 (1821). 

Schisma Duin., Comm. Bot. p. 114 (1822). 

Sendtnera Nees in G. L. N., Syn. Hep. p. 238 (1844). 

Dioicous. Plants large and rigid, reddish-brown. Stems 
arising from a slender, rhizomatous base, procumbent or erect, 
with few branches and innovating from below the $ inflorescence. 
Leaves incubous or almost transversely inserted, hamato-secund , 
J-| bilobed, the lobes long , narrow and acuminate ; median cells 
elongate , incrassate , extending into the lobes . Underleases resembling 
the leaves. 2 inflorescence terminal, bracts several, closely im- 
bricate, surrounding and almost concealing the perianth. 
Perianth narrow, ovate-subulate, tricarinate, the mouth plicate 
and deeply laciniate. Capsule large, globose, 4-valved, the valves 
frequently bipartite. Androecia near the end of the stem or 
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•branches, bracts few, nearly resembling the leaves, but less 
deeply bilobed, ventricose at base, the margins strongly recurved 
and with papilliform teeth at the base ; bracteoles also with 
antheridia. Antheridia 2-5. 

A t>en.us almost confined to the -tropics, of which three species are found in 
Europe The cell structure of the leaves is peculiar. The median cells are 
elongated and incrassate and form what Stephani names a vitta as Nees hacI 
, done in the case of Diplophyttum albicans. This is undivided mthe 

basal^portion^ndforked into eadi lobe. The breadth of the vitta and the 

height'to which it extends into the lobes is used by Stephani as an important 
character in distinguishing the various species. 

Schiffner Hedwigia Vol. 50 pp. 146-162 has investigated the androecia 
in the Ptilioideae. Among other points, he finds that the bracteoles of all 
the species of Herberta and Masligophora which he has examined contain 
antheridia, S and that only in these genera does this occur. He considers that 
this serves as a good generic character. 

fLeaves suberect, J-| bilobed, lobes lanceolate ; plants usually olive-green 
*j Leaves squarrose, §-} bilobed. lobes linear-lanceolate ; 


212. Herberta adunca (Dicks.) Gray 

Jungermannia adunca Dicks., Plant. Crypt. Fasc. 3 p. 12 pi. 8 fig. 8 (1793). 
Herbert us aduncus Gray, Nat. Arr. Brit. PI. 1 p- 705 (1821). 

Schisma aduncuni Dum., Comm. Bot. p. 116 (1822). 

Sendtnera juniperina jS Nees in G. L. N. Syn. Hep. p. 239 (1844). 

Sendtneva adunca a Dicksoniana Gottsche, Rabh. Hep. Eur. 210 c. text (1862). 
Herberta straminea Lett, List Brit. Hep. p. 177 (1902). 

Herberta adunca Evans, Bull. Torr. Bot. Club. 44 p. 208 (1917). 

Dioicous. In olive 
green to dark yellowish- 
brown tufts. Stems 3-7 
cm long, reddish-brown, 
flexuous, rigid, erect , 
simple or very sparingly 
branched, also with small 
leaved flagella arising 
from the stem ; rhi- 
zoids scarce and almost 
confined to the base of 
the stem. Leaves dense- 
ly imbricated, nearly 
transversely inserted, 
rigid, suberect to spread- 
ing , more or less 
secund, ovate-lanceolate, bilobed sinus obtuse or acute, lobes 



1. Stem. 2. Leaves. 3. Cells. 
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lanceolate , acute to acuminate, the whole margin entire ; cells 
16-24 {jl, nodular or stellate , the marginal row subquadrate, 
central cells elongate to 64 fx, narrow, slightly nodulose, forming 
a broad band or vitta furcate usually only for a short distance 
into the lobes, cell walls greatly thickened ; cuticle verruculose. 
Underleaves resembling the leaves. Androecia near the end of 
the stem and branches, bracts m few pairs, less deeply bilobed 
than the leaves, the base ventricose, the margins broadly re- 
curved and frequently with papilliform teeth at base ; bracteole 
resembling the bracts. Antheridia 2-3, oval-globose, longly 
pedicellate, present in both bracts and bracteoles. 

Hab. On exposed ground among rocks in the higher subalpine and 
alpine region, ascending to 3400 ft. alt. 

Distrib. Wales to Shetland. 

The species of Herberta have little resemblance to any other of our 
hepatiCs and are not likely to be mistaken. On the summits of some of the 
higher hill's and in Shetland an extreme form occurs (var. alpina Macv.) 
which is nearly black and with spreading leaves having shorter and broader 
lobes. 

Perianths have not, I believe, been found in Britain though they should 
be looked for. Dumortier’s Schisma stramineum, so far as it relates to 
Scottish specimens, is doubtless this species. 

Mr. Nicholson has found nematoid galls at the apex of the stems in this 
plant. 


213. Herberta Hutchins i® (Gottsche) Evans 

Sendtnera adunca ft Hutchinsiae Gottsche, Rabh. Hep. Eur. 210 c. text. (1862). 
Herberta adunca Hutchinsiae Schiffn., Lotus 60 p. 54 (1912). 

Herberta Hutchinsiae Evans, Bull. Torr. Bot. Club 44 p. 214 (1917). 



In large reddish to 
yellowish-red tufts or as 
scattered stems among 
mosses, to 12 cm long. 
Leaves squarrose when 
moist and falcate-secnnd 
when dry, o&Zowg-lanceo- 
laU, f— f bilobed, lobes 
linear-lcmceolsXe, longly 
acuminate, vittae ex- 
tending far into the lobes . 
Other characters as in 
H. adunca. Involucral 
bracts deeply channelled 
with the margins 
recurved, bilobed with 
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longly acuminate lobes, denticulate and slightly laciniate from the 
base to shortly beyond the junction of the lobes. 

Hab. Oil more sheltered ground on moist rocky banks, most commonly 
in the lower subalpine region. 

Distrib. Wales to Orkney. Ireland. 

This is a tall reddish plant with the habit of a Dicranum. It forms large 
tufts on rock ledges and among boulders, either unmixed or with other western 
species and with Bazzania tricrenata. The bases of the leaves are densely 
imbricate the recurved lobes are somewhat distant. Occasionally a tooth 
is to be seen at the base of the leaves and underleaves and on the internal 
margin of the base of the lobes. 

Evans in the above quoted memoir gives good reasons for regarding this 
plant as a species distinct from H. adunca to which it had hitherto been 
united as a form. The italicized characters given above will readily separate 
them In the same article Evans has also described a new species H. tenuis 
characterised chiefly by its small size, slightly curved or straight lobes and 
more thickened cell walls. Mr. Nicholson has found this plant m Sutherland, 
but so far as I can see from the Scottish plant it appears to be a form of 
H. Hutchinsiae occurring under unfavourable conditions. 


LVII. MASTIGOPHORA Nees 

Mastigophora Nees, Eur. Leb. Ill p. 89 (1838). 

Sendtnem sect. 2 Mastigophora G. L. N., Syn. Hep. p. 241 (1844). 

Dioicous. Plants large, reddish-brown. Stems pinnate and 
frequently bipinnate, branches lateral, the apices frequently attenu- 
ate and flagelliferous. Leaves incubous, semi-ainplexicaul, com- 
plicate-concave, 2-4-lobed, spinous-dentate. Underleaves large, 
but smaller than the leaves, 2-4-lobed, spinous-dentate. Perianth 
terminal on a short lateral branch, free, inflated, irregularly carinate, 
the mouth contracted, plurifid. Calyptra tender, free. Androecia 
on short, attenuate branches, bracts in few pairs, complicate- 
concave, 2-3-lobed ; bracteoles also with antheridia. Antheridia 
2-3. 

214. Mastigophora Woodsii (Hook.) Nees 

Jim germ annia Woodsii Hook., Brit. Jung. pi. 66 (1814). 

Blepharozia Woodsii Dum., Rec. d’obs. p. 16 (1835). 
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Mastigophora Woodsii Nees, Eur. Leb. Ill p. 95 (18^8)^ 
Sendtnera Woodsii G. L. N., Syn. Hep. p. 241 (1844). 



Dioicous. In large 
reddish or yellowish-brown 
patches. Stems 5-12 cm 
long, dark orange on the 
older parts, pale yellow 
on the branches, rigid, 
brittle when dry, flexu- 
ous, procumbent, pin - 
nately and usually slightly 
hipinnately branched , the 
branches patent then 
recurved, with a few 
straight and erecto- 
patent, all branches 
attenuate except at apex 
of stem, frequently shortly 
microphyllous and flagel - 
lifer oris at the end. and 
with a few long, 
colourless, rhizoids, 
rhizoids elsewhere absent or nearly so. Leaves tender, approxi- 
mate below, imbricate above and on the branches, semi-amplexi- 
c'aul, almost transversely inserted, concave, roundish-quadrate, 
divided to below the middle into 4 segments, sinus rounded, 
the antical segment largest, patent or erecto-patent , semi-cordate- 
ovate, lying on the stem and usually crossing it, with frequently a 
long, spinous tooth or small lobe near the base, the next two 
segments narrower, broadly lanceolate and suberect , all the segments 
being acuminate and incurved and with the margins somewhat 
distantly and irregularly spinous-dentate tenth long , subulate teeth , 
the mosi* postical segment very small , more or less incumbent , 
subulate to ligulate ; branch leaves composed commonly of two 
nearly equal segments and the small postical portion ; cells 18-24 
p, in linear series, oblong-rotund, stellate, the walls greatly thick- 
ened, pale yellow ; cuticle nearly smooth. Underleaves about half 
as large as the leaves, erecto-patent, the margins slightly recurved, 
| bilobed, sinus rounded, lobes broadty lanceolate, acuminate, 
the whole margin laciniate-ciliate, the laciniae at base recurved. , 


Hab. On moist rock ledges and steep grassy slopes in the alpine region. 


Distrib. Dumbarton and Perth to West Sutherland, almost confined 
to the western watershed, from 1600-2300 ft. alt., rarely descending to 
1000 ft. alt. ; Ireland. 


Trt.-tifh' 
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The only plant which bears any resemblance to this is , Ptilidium cihare, 
but the Mastigophora can he at once distinguished in the held by its larger size 
and by the lonfer, more slender and attenuate branches. In P. cihare the 
branches are not attenuate, nor are they ever flagelliferous at the end With a 
lens the leaves of the present plant can be seen to be spinous-dentate, and in 
the other to be ciliate. On closer examination the two species bear little 
resemblance to one another. Mastigophora generally forms large compact 
patches on rock ledges and among boulders m 

When on grassy banks it is usually mixed with other western species as 
Pleurozia, Anastrepta and Jamesoniella Carnngtoni . 

The leaves are tender and rather translucent the stem being distinctly 
seen through them ; in fact, the part of the leaf m front of the stem ,s difficult 
to see except on the branches. The antical lobe lies on the stem and usually 
slightly crosses it, on the branches it crosses it lor some distance. I he 
branches at the apex of the stem are not attenuate, being immature. 


LVIII- PTILIDIUM Xees 

Ptilidium Nees, Eur. Leb. I p. 95 (1833). 

Blepharozia Dum„ Rec. d’obs. p. 16 (1835). 

Plants generally densely tufted and brownish. Stems 
-binnate or bipinnate,' or irregularly branched, with few and short 
rhizoids; branches lateral, not attenuate nor fiagelhjerom at the 
apex. Leaves incubous, doubly bifid, the antical portion largei, 
the segments usually longly ciliate. Underleaves nearly . resembling 
the leaves but only half as large. 9 inflorescence terminal on the 
stem or principal branch, appearing later through innovations on a 
somewhat short lateral branch which bears normal leaves at the 
base, and with bracts nearly resembling the leaves at the apex. 
Perianth longly exserted, free, swollen and clavate, indistinctly 
plicate at the constricted mouth. Capsule ovoid. Platers 
mostly bispiral. Androecia on the main stem or branche s. 

f Leaves to A divided, antical lobe 15-20 cells broad at base ; tufts lax, 

1 purplish-red ; generally on soil 

' Leaves closer, to f divided, antical lobe 6-10 cells broad at base ; the 
' cilia longer • tufts dense, yellowish -green or tawny ; on wood or on rocks. 

b ’ ' 216. pulchevnmum 


Ptilidium ciliare (L.) Hampe 
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Biepharozia ciliaris Dum., Rec. d/c>bs. p. 16 (1835). 


Dioicous. In compact 
reddish-brown tufts or 
loosely scattered among 
mosses. Stems 2-6 cm 
long, erect or procum- 
bent, shortly pinnate and 
frequently hipinnate , the 
branches obtuse especi- 
ally near the apex of 
stem, without flagella / 
rhizoids scarce. Leaves 
approximate below, im- 
bricate above and on the 
branches, almost trans- 
versely inserted, semi- 
amplexicaul, concave,. 
roundish - subquadrate, 
appearing quadrilobed 
1. Stem. 2. Leaf. 3. Cells. 4. Underleaf. and loosely dilate, being 

unequally bilobed to the 
middle, with the antical portion larger, patent or erecto -patent 
and divided to near the middle into two unequal triangular- 
lanceolate segments, the margins with a few long rigid cilia, or 
the antical margin entire but frequently with long curved cilia 
at the base ; the postical portion smaller, suberect and partly 
lying on the stern, deeply divided into two lanceolate segments with 
many long curved or straight cilia ; cells 28-36 p,, roundish and 
oblong, the trigones very, large, the cell cavity somewhat stellate ; 
cuticle smooth. Underleaves about half as large as the leaves, 
appressed, rotund-quadrate, irregularly 2-4-lobed, the margins. 
longly ciliate, the cilia frequently furcate. $ inflorescence terminal 
on the stem or main branches, being later on short lateral branches 
through innovations. Involucral bracts embracing the perianth, 
concave, rotund-ovate, | divided into 2-4 lobes, the margins, 
densely and longly ciliate. Perianth large, longly exserted, swollen, 
pyriform, obtusely plicate above, the mouth contracted and 4-5- 
lobed and ciliate. Capsule subglobose, dark brown, inner layer of 
wall with semi-annular thickenings. Spores 27-33 p, brown, finely 
papillose. Elaters 6-7 p broad, mostly bispiral, reddish-brown. 
$ plant much smaller, in the same or separate tufts, procumbent, 
irregularly bipinnate. Androecium at the end of the principal 
branches, seldom intercalary, bracts in several pairs, smaller 
than the leaves, transverse, closely imbricate, complicate-concave,. 
ventricose, unequally 3-4-lobed, with incurved cilia. Antheridia 
1-2, large, without paraphyses. 
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forma inundatum Schiffn., Lotos No. 7 p. 347 (1900). 

Wholly or partly submerged in marshes. Dark olive green to 
dark brown , and tinged with violet. In compact, erect tufts ; 
.stems brown, most commonly simply pinnate, the branches longer 
than in the typical plant, slender, suberect and frequently recurved 
towards the end, leaves more distant, cilia fewer and shorter , 
cell-walls thin , trigones minute . 

Hab. On wet moors, more rarely on rather dry grassy banks a ltd in 
■exposed ground, mostly confined to subalpine and alpine regions, fiorma 
inundatum , more or less submerged in marshes. 

Distrib. N. to Shetland, widely distributed but only locally frequent, 
•ascending to 4300 ft. alt ; Ireland, rare. 

This cannot be confused except with the following or with Mastigophora 
Woodsii, as the reddish-brown colour of the longly ciliate leaves is unlike other 
•species. It most commonly forms loose erect tufts, or scattered stems, 
among mosses or heather, less frequently it is in compact tufts in wet ground. 

The cilia at the antical base of leaf are frequently broader at the lower end ; 
-on the postical margin they are usually 1 -seriate throughout, and less rigid. 
Perianths are always absent on scattered stems, but are rather frequent when 
the tufts are compact ; fruit is very rare in Britain. The plant is very small 
•and is easily overlooked. 

The typical plant is large, reddish to reddish-brown, mostly bipinnate, 
with the leaves closely imbricated and rather densely ciliate. \\ hen. growing 
as more or less scattered, erect stems among mosses in dry ground, it is ol a 
•similar colour but with the stems simply pinnate to slightly bipinnate, the 
leaves more distant, less incurved and with fewer cilia, this being the var. 
■ericetorum Nees, Eur. Leb. Ill p. 1 19. Near the summits of our hills the leaves 
:are still more distant and more spreading, the lobes rather narrower and less 
ciliate, with the terminal cilium generally conspicuous. 

The forma inundatum is the extreme wet ground form and is sometimes 
•quite submerged ; between- this and the typical plant is the var. uliginosum 
Schiffn. in Bauer’s Bryotheca Bohemica no. 298, which more resembles the 
type in colour, being pale yellow to pale yellowish-brown and with the cell- 
walls thicker and the trigones larger than in the forma inundatum ; this iorm 
is more frequent than the other in Britain. There is an earlier var. uliginosum 
of this species in Mougeot’s Stirp. no. 1043, of which I have not seen a 
■specimen. 


216. Ptilidium pulcherrimum (Web.) Hampe 

J ungermannia pulcherrima Web., Spicil. FI. Getting, p. 150 (1778). 

Ptilidium pulcherrimum Hampe, Prod. FI. Here. p. 76 (1836). 

Ptilidium ciliave ft Wallrothianum Nees, Eur. Leb. Ill p. 120 (1838). 
Blepharozia pulcherrima Lindb., Muse. Scand. p. 5 (1879). 

Ptilidium ciliave var. pulcherrimum Warnstf., Krvpt. FI. Mark Brand, p. 260 
(1902). 
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Resembles P. ciliare , 
but differs in' being 
smaller, the patches very 
dense and more decum- 
bent, ycllo wish-green or 
tawny , seldom reddish- 
brown, the stems 
prostrate with ascending 
apex, intricate at base, 
irregularly and much 
branched , the branches 
short and rounded at 
the end, leaves densely 
imbricate, more erect 
and embracing the stem , 
more deeply divided, 
the segments narrower , only 6-10 cells broad at base, and with more 
numerous, longer, and more incurved cilia, involucral bracts narrow- 
er, perianth less swollen, androecium usually terminal on the main 
stem. 



1. Leaf. 2. Underleaf. 3. Cells. 


Hab. On the stems of trees or about their roots, less frequently on 
rocks in subalpine districts. 

Distrib. Derby to West Sutherland, rare. Fr. July- Aug. 

Variously given by authors as a variety of the preceding or as a distinct 
species. It can generally be separated from P. ciliare without difficulty, but 
not always so. The habit is different, the present plant being prostrate, never 
forming deep tufts ; it is also confined to trees and rocks, while the other is 
nearly always on soil ; the colour is commonly yellowish-green ; the lobes 
•are divided to f, and the antical segment is not more than 10 cells broad 
at base, while in P. ciliare it is 15-20 cells broad, the cilia are longer and give 
a velvety appearance to the plant, those at the base of the antical segment are 
as long as or longer than the breadth of that segment at the base while in 
P. ciliare they are shorter, they are more frequently furcate in P. pul chew i mum, 
especially on the upper leaves ; the trigones are generally smaller in the latter, 
this being most noticeable towards the apex of the stem where the leaves are 
less .mature. 

Stephani states in Spec . Hep . vol. 4 p. 43 that the principal difference 
between the two species is the much smaller leaf-cells of P. pulcherrimum ; I 
■cannot find this difference. 

A small pale green form, with the stems seldom exceeding 1 cm in length, is 
sometimes found on wet sandstone rocks in shady ravines. 
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LIX. TRICHOCOLEA Dum. 

Thricholea Dum., Comm. Bot. p. 113 (1822) ; nom. emend. Nees, Eur. Leb. Ill 
p. 103 (1838). 

Dioicous. Plants large, whitish-green. Stems pinnate or 
multi-pinnately branched. Leaves succubous, palmately lobed 
almost to the base , the lobes divided into numerous single or branched 
capillary segments. Underleaves nearly resembling the leaves but 
smaller', ^inflorescence terminal on the stem of less frequently 
on a lengthened lateral branch, becoming axillary or lateral, 
through innovations, surrounded by capillary involucral leaves. 
Perianth absent. Calvptra erect , clavate, fleshy , being a prolonga- 
tion of the stem, tissue surrounding the embryo, covered by para- 
phyllia , and with the sterile archegonia at its apex. Capsule 
oblong, the wall of several layers of cells. Androecia terminal 
on the main branches, bracts resembling the leaves. 


117. ' Trichocolea tomentella (Ehrh.) 


Dum. 


J ungermannia tomentella Ehrh., Beitr. 2 p. 150 (1785). 

Thricholea tomentella Dum., Comm. Bot. P- D3 (1822) ; Syll. Jung. p. 67 
(1831) ; nom. emend. Nees, Eur. Leb. Ill p. m3 (1838). 

Dioicous. In large pale 
greeen or cream-coloured 
"patches frequently of one 
to two feet in diameter. 
Stems 5-12 cm or longer,, 
yellowish- green , brown- 
ish below, flexuous, 
suberect or procumbent, 
2~2~pinnaie y the branches, 
lateral, patent or erecto- 
patent, the apex of stem 
and of the principal 
branches thickened, 
paraphyllia composed of 
simple " or branched 
cell-threads more or less 
numerous on the front 
and side of stem ; rhizoids absent except a few at base of stem. 
Leaves distant or approximate on the stem, imbricate on the 
branches, patent, almost transversely inserted, senii-amplexicaul, 
divided nearly to the base into two unequal lobes , each divided into 
narrow lobes' with numerous capillary segments ; cells hyaline , 
at base of leaf rectangular and thin-walled, narrowly cylindrical 



1. Leaf. 2. Underleaf. 3. Cells. 
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•on the segments and appearing as if jointed ; cuticle striate - 
punctate. Underleaves hardly as broad as the stem, about half 
the size of the leaves, subquadrate, quadrifid, the laciniae with 
several single or branched capillary segments. 9 inflorescence 
terminal on the stem or principal branches, but becoming axillary or 
lateral through innovations. Calyptra cylindrical-clavate, fleshy, 
covered with capillary , branched , coarsely striate-punctate paraphyllia . 
Capsule oblong, purplish-brown, the wall of several layers of cells, 
pedicel long. Spores 10-15 /x, reddish-browm, smooth. Elaters 
bispiral. £ bracts on the end of the principal branches, resembling 
the leaves but with more connivent lobes. Antheridia large, 
.globose, generally in pairs. 

Hab. On wet banks in sheltered ground and in marshes. 

Distrib. N. to Caithness, frequent ; but rare in the drier districts : 
Ireland. 

This large species is easily recogr. ised, the numerous capillary segments of 
the leaves and underleaves being distinctive. It generally forms large patches 
of a foot or more in diameter, unmixed with other species, and is conspicuous 
by its pale green or cream colour, as well as by its size. It is found always in 
very wet ground, either on shady wet rocks or in marshy places. 

The leaves are somewhat conduplicate and require care in dissecting off the 
stem. The stems are noticeably geniculate on the ultimate branches. The 
paraphyllia on the stem are branched cell-threads which, with the capillary 
segments of the leaves and underleaves, assist in retaining water. 

The archegonia, which are numerous, are seated naked on the apex of the 
stem and are surrounded by the involucral bracts. When one of the arche- 
gonia is fertilized it penetrates the stem tissue, and the outer layers of the stem 
make an upward growth enclosing the sporogonium in a cylindrical sac. If 
the term calyptra be limited to an increase in growth of the archegonia 1 
venter, it is absent in Trichocolea. 

Fruit is very rare in this species. 


Subfamily Scapanioideae 

Stems arising from a creeping rhizome ; branches few, 
lateral, seldom one or more sub-floral innovations which are 
postical. Leaves alternate, transverse, complicate-bilobed, the 
antical lobe smaller than the postical , margins ‘usually dentate or 
ciliate, keel nearly always present, frequently winged. Under- 
leaves absent, or in a few instances present and not resembling the 
leaves. 2 inflorescence acrogynous. Perianth, when present, 
free, frontally compressed, or sub-inflated and 4-pluriplicate. 
Capsule 4-valved to the base. Elaters bispiral. 
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LX. DIPLOPHYLLUM Durn. 

J ungermannia Sect. Diplophyllum Dum., Svll. Jung. p. 44 (1831). 
Diplophyllum Dum.,Rec. d’obs. p. 15 (1835). 

J ungermannia l. Diplophylleia Heichenh., Nomenclat. p. 23 (1841). 

Diplop hylleia Trevisan, Mem. 1st. Lomb. Sc. Mat. e Nat. 4 (1877). 

Stems arising from a creeping rhizome ; branches few, 
lateral. leaves complicate-bilobed and keeled, typically cultrifovm 
or sub falcate, the antical lobe smaller than the postical and partly 
lying on it. Underleaves absent. Involucral bracts nearly 
similar to the leaves. Perianth terminal, more or less ovate , 
terete, 5 - pluriplicate towards the contracted and denticulate mouth. 
Capsule longly pedicellate, the walls of two layers of cells, the inner 
with semi-annular thickenings. Elaters bispiral. Gemmae fre- 
quent. 

f Leaves with a band of elongated cells in the middle ; cuticle nearly smooth 

1 218. albicans 

(^Leaves without such a band 2 

f Leaves slightly papillose to almost smooth ; cells 17-22 g. 

2 J ’ 221. gymnostomophilum 

(^Leaves strongly verrucose ; cells 12-16 ii 3 

o/Paroicous or monoicous ; low ground plant 220. obtusi folium 

^ \ Dioicous ; alpine 219. taxi folium 

218. Diplophyllum albicans (L.) Dum. 

J ungermannia albicans L., Sp. PL p. 1133 (1753). 

Diplophyllum albicans Dum., Rec. d’obs. p. 16 (1835). 

py- — ■ — - — : ■“ | Dioicous. In compact 

/j % r ; or fo°se tufts or among 

x6 / \ \ \ \ j mosses, variable in 

5 L, * a4 ?^ - — j - ; colour, pale yellowish- 

0 /V i ^ 2 : ! green to dark green, 

,/ J '^)[ YVyJkff j frequently brownish, or 

1 ' I green with the upper 

\ 1| \ 'h'irjc : part reddish - brown. 

$\ Q IpHl m Stems 1-5 cm long, 

<4 bj> U( /( ! j J~4 " -ffrflJp stout, usually reddish- 

n\jj brown or yellowish- 

p g 4*. brown, erect or as- 

— Lending, more or less 

furcately branched, in- 
1. Fertile plant. 2. Leaf. 3. Central novating from below the 
cells. 4. Marginal do. perianth; rhizoids 

colourless, rather scarce. 
Leaves approximate or imbricate, distichous, transversely inserted. 


A / !! j: 

L j m 


A U 

c ~ < n a : a 




1. Fertile plant. , 2. Leaf. 3. Central 
cells. 4. Marginal do. 
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semi-amplexicaul, J-4 divided into two unequal conduplicate lobes,. 
the antical lobe |-f the size of the postical lobe, erecto-patent or 
suberect, appressed partly to the stem and to the postical lobe, 
narrowly oblong-ovate, subacute or apiculate, sometimes obtuse,, 
the whole or only the apex denticulate ; postical lobe patent to 
horizontal, frequently arcuate, oblong to ovate-lanceolate, subacute 
or obtuse, denticulate throughout, especially the postical margin,, 
or only at the apex ; cells 12-15 /x, rounded-polygonal or sub- 
quadrate, the walls considerably and equalfy thickened, and 
through the middle of leaf a band four or more cells broad, of 
lengthened rectangular pellucid cells with thickened walls forming 
a distinct stripe or vitta ; cuticle nearly smooth. Involucral 
bracts embracing the perianth in its lower half, resembling the 
leaves but more equally lobed, concave at base, the lobes frequent- 
ly reflexed. Perianth oblong-obovate, obtusely plicate at the 
apex, the mouth contracted, shortly lobed and denticulate. 
Capsule oblong-ovate, reddish-brown, the inner layer of wall 
with numerous semi-annular thickenings. Spores 10-12 fi, 
yellowish -hrown, finely punctate. Elaters reddish - brown,, 
bispiral. Androecium terminal in a short spike or at the middle 
of the stem, bracts in 4-6 pairs, closely imbricate, ventricose at 
base, resembling the leaves, frequently reddish-brown. Anther- 
idia generally 2, oblong-oval, very shortly pedicellate. Gemmae 
in yellowish-green clusters or scattered on the margins of the upper 
leaves, rotundate-stellate, showing 5-6 obtuse angles in profile, 

1 -celled. 

Hab. On banks, rocks, trees, etc. 

Distrib. N. to Shetland, ascending to the summit of the hills, very 
common, except in calcareous districts ; Ireland. Fr. April-June. 

Our commonest hepatic in general, and very variable in habit, size and 
colour. It is fortunately nearly always easily recognized in the field by the 
white band running along the centre of both lobes ; the only case in which it 
can give rise to doubt is with the small alpine form in which this band is not 
always readily seen with a lens. Sometimes this species is even taller than the 
measurements given, especially when occurring in shady ravines ; occasionally 
the plant is almost white. When the leaves are dry, they are much curved 
forwards. Gemmae are common, and are formed on fertile as well as on 
sterile and on male plants. 

The white band in the leaves appears to fulfil, to some extent, the function 
of a midrib. It consists of elongated, thickened cells which, as Tansley has, 
shown, serve for conduction of water. 


219. Diplophyllum taxifolium (Wahienb.) Dum. 

Jungermannia taxi folia Wahienb., FI. Lapp. p. 389 (1812). 

J unger mannia albicans f$ taxi folia Nees, Eur. Leb. I p. 228 (1833). 
Diplophyllum taxifolium Dum., Rec. d'obs. p. .16 (1835). 
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1. Stem with leaves. 2. Cells. 


Dioicous. Resembling 
small forms of I). 
albicans. In small 
depressed or ascending 
patches in alpine places. 
Stems 1-2.5 cm long, 
stout, usually sligh tlv 
branched with dexuose 
ascending branches and 
innovating from below 
the perianth. Leaves as 
in D. albicans but some- 


what clavate when detached from the stem, the lobes smaller, 
broader and more obtuse and only crenulaie-denticulate ; the 
.postical lobe frequently oblong-obovate, the antical lobe rather less 
denticulate ; cells at base of middle of leaf lengthened, but not 
•extending into the antical lobe and only occasionally for a short 
distance into the postical lobe, never forming a distinct villa in the 
lobes ;■ cuticle stronqlv verruculose. Perianth oval-oblong with the 
mouth very shortly* lobed and crenuiate-denticulate. o bracts 
in 6-8 or more pairs; strongly ventricose at base. Antheridia 
.generally 2, one frequently abortive. Gemmae at the apex^of 
the upper leaves, colourless, rotund.ate-ste.Uate, showing o-b 
obtuse angles in profile. 

Hab. On moist rock ledges and on bare soil in the alpire region. 

Distrib. Wales and Highlands of Scotland from 1700-3700 ft, alt., rare. 


This keeps quite distinct from D. albicans in Britain, and Kaalaas states 
that it also does so in Norway, but it is frequently given as only a variety of 
that species by more southern Continental botanists. .There is no difficulty in 
•separating them in this country. The present plant occurs in similar places to 
the other, though confined to the alpine regions, but it is always small and 
usually in depressed patches. The lobes are broader and the postical lobe is 
generally to some extent broadest above the middle. The absence of the 
median white band in the lobe is usually sufficient to identify it in the field. 
The elongated cells do not extend into the antical lobe and generally not into 
the postical, though they sometimes do into the latter for a short distance, but 
not as a well defined band. The apices of the lobes have as a rule shorter 
teeth than in D. albicans and are only crenuiate-denticulate, while in IK 
albicans, especially in the postical lobe, they are serrulate-denticulate ; the 
cuticle is also coarsely verruculose in the present species, but this does not 
apply to the elongated cells, these being smooth in both plants. . 

$ and 2 plants sometimes grow in the some patch, but fruit has not been 
noted in Britain. Gemmae are common but scarcer than in D. albicans , and 
are found on both sexes as in that species. 


220. Diplophyllum obtusifolium (Hook.) Dum. 

Jungermannia obtusifolia Hook., Brit. Jung. pi. 26 (1812). 

Diplophyllum obtusifolium Dum., Rec. d’obs. p. 16 (1835). 

Diplophylleia obtusifolia Trevis., Mem. 1st. Lomb. 4 p. 420 (1877). 
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Paroicous and occa- 
sionally monoicous. In 
small loose or compact 
patches or scattered 
among other species, 
pale green or yellowish- 
green, sometimes pur- 
plish - brown. Stems 
5-12 mm long, green to 
purplish-brown, flexuon s 
or arcuate, prostrate with 
the apex ascending, or 
sub-erect when among 
mosses, simple or 
1. Fertile plant. 2. Sterile stem. branched, sometimes 

3. Leaf. 4. Cells. innovating from below 

the perianth ; rhizoids 
long, colourless, ■numerous to apex of stem. Leaves approximate 
below, accrescent and closely imbricate above , transversely inserted, 
semi-amplexicaul, 1 divided into two unequal conduplicate lobes, 
the antical lobe § the size of the postical lobe, suberect and 
appressed, oblong-oval, rounded at the apex or apiculate, minutely 
crenulate-denticulate or less frequently entire ; postical lobe 
nearly horizontal, slightly concave , oblong-obovate and arcuate , 
broadly rounded at the apex, seldom apiculate, denticulate or entire ; 
cells 14-16 fi, rounded-polygonal or subquadrate, walls consider- 
ably and equally thickened, cells at middle of leaf lengthened but 
not extending into the lobe, not forming a distinct villa ; cuticle 
strongly verrnculose. Involucral bracts embracing the perianth 
at its base, resembling the leaves but larger and not keeled, 
ventricose at base. Perianth large, oblong-obovate, 4-6-plicate 
above, the mouth contracted, shortly lobed, dentate and setulose. 
Capsule oval, inner wall with very few complete semi-annular 
thickenings. Spores 7-9 (jl, yellowish-brown, thickly verrnculose. 
Elaters reddish-brown, bispiral. bracts immediately below the 
perianth or occasionally on a separate branch, in 3-5 pairs, ventri- 
cose at base. Antheridia 2-3. 

Hab. On loamy banks, frequently with D . albicans. 

Distrib. N. to Shetland, rare ; Ireland. Fr. Spring. 

The paroicous inflorescence, which is nearly always present, 'will at once 
separate this species from the others ; occasionally $ inflorescence occurs also 
at the apex of a branch on the same plant. The crowded bracts give the apex 
of the stem a rounded appearance which is characteristic. It is a smaller 
plant than D. albicans, and fhe lobes are without the median band of cells ; 
the elongated cells which are found at the base of the leaf are filled with 
chlorophyll granules and do not have the pellucid appearance seen in the other 
species ; the lobes are relatively broader, and although the antical lobe is 
occasionally apiculate or even subacute, both are in general much more obtuse 

X 
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thnn in the others - thev are sometimes entire, though commonly crenulate or 
denticulate the cuticfe is coarsely verruculose while it is usually nearly 
smooth in D. albicans. The postical lobe is broadest at or above the middle, 
and the base of the postical margin has some spinous-teeth which are ire- 
quently recurved. 

■ This species is confined to the low ground, its distribution being the reverse 
of that of D. taxifolium. It very frequently grows with D. albicans and is. 
probably sometimes overlooked on this account, but they can be easily dis- 
tinguished in the field. Fruit is common, but gemmae are much scarcer 
than in the others. 


221. Diplophyllum gymnostomophilum 


Kaas. 


Scapania gymnostomophila Kaalaas, Bot. Notis. p. 21 (1896) 

DMo-bhvllum gymnostomophilum Kaalaas, Beitr. zur. Leb. Norw. in Vidensk. 

? Selsk. Skr No. 9p. 4 (1898). 

SMenolobus gymnostomophilus Schiffu., Oest. Bot. Zeit. No. 10 P . 3 reprint 
(1908). 

Dioicotis. In small 
dark green tufts, usually 
creeping over and among 
mosses. • Stems 1-2 cm 
long, rather stout, rigid 
and brittle, brown, as- 
cending to erect at. the 
apex, simple or rarely 
branched. with fre- 
quently an innovation 
from below the perianth; 
rhizoids colourless, long 
and numerous to apex 
of stem. Leaves 

approximate or more 
seldom slightly im- 
bricate, of equal size 
throughout, transversely 
inserted semi-amplexicau], somewhat antically secund , divided 
into two unequal conduplicate lobes, the antical looe g-f as large 
as the postical lobe, obliquely oval , subacute or occasionally ootuse, 
erecto -patent, entire ; postical lobe arcuate , the posucal maigm 
being strongly curved, oblong-oval , obtuse, concave, entire cells 
17-22 a rounded-polygonal, opaque , the walls considerably 
and nearly equally thickened, marginal cells smaller, sub- quadrate, 
cuticle slightly papillose to almost smooth. Tnvolucral bracts 
larger than the leaves but otherwise resembling them. Perianth 
terminal' obovate, later clavate. to 2.5 mm long, almost round 
or slightly compressed antically, plicate in the upper part the 
mouth contracted, denticulate. <J bracts terminal or at. the 
middle of the stem, in 3-5 pairs, resembling the leaves, ventneose 



1. Stem with leaves. 

3. Gemmae. 


2. Cells. 
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at base ; antheridia solitary, oblong-oval. Gemmae common , 
in brownish clusters at the apex of the leaves, elliptical to oval, 
usually 2-celled. 

Hab. Among moist rocks, usually creeping over mosses, subalpine and 
alpine. 

Distrib. Glen Beag, Glen Shee, Perthshire, 1912 {W. E. Nicholson ). 

This rare species is only likely to be confused, if at all, with small forms 
of Sc a pa ilia calcicola or with entire-leaved forms of S. curta, but it has not 
much resemblance to either, the more deeply divided lobes, the comparatively 
smaller and differently shaped antical lobe, as well as the cell-structure, 
will separate it, and the perianth is quite different. Sphenolobus ovatus has 
lanceolate leaf-lobes, perianth-mouth laciniate-ciliate, etc. 

The posterior part of the postical margin of the leaves is frequently 
hyaline, otherwise the cells are very opaque. The description of the perianth 
is taken from Kaalaas. 

The position of this species is doubtful. Kaalaas originally placed it in 
Scapania, then, on the discovery of perianths, he placed it in Diplophyllum. 
As it seems to be most nearly related to some species which are now generally 
placed in Sphenolobus , Schiffner suggested that it should be given under that 
geaus. 


LXI. SCAPANIA Bum. 

Martinellius Sect. a. p.p. S. F. Gray, Nat. Arr. Brit. PI. 1 p. 691 (1821). 
Martinellia Lindb. Hep. in Hib. lect. p. 518 (1875). 

Radula Dum., Comm. Bot. p. 112 (1823). 

Radula Sect. Scapania Dum., Syll. Jung. p. 38 (1831). 

Scapania Dum., .Rec. d’obs. p. 14 (1835). 

Generally dioicous. Plants mostly large. Stems arising 
from a creeping rhizome ; branches few, lateral. Leaves compli- 
cate-bilobed , nearly always keeled , frequently winged, the antical 
lobe smaller than the postical , rarely the lobes almost equal. Under- 
leaves absent. Involucral bracts resembling the leaves but slightly 
larger and more equally lobed. Perianth terminal, almost 
always frontally compressed, rarely subplicate, inflated below,. 
the mouth wide , truncate, usually dentate , decurved when young. 
Capsule oval to globose, longly exserted, the inner layer of wall 
with semi-annular thickenings. Androecia spicate, rarely hypo- 
gynous, bracts nearly equally bilobed and generally with entire 
margins ; antheridia mixed with variously formed paraphvses. 
Gemmae frequent. 

This genus, mostly confined to the Northern Hemisphere, is well repre- 
sented in the British Isles, especially in the wetter mountainous districts. 
Many of the species are very variable and frequently give rise to much difficulty 


364 


LXI. SC AP AN I A 


in determining them. No one would propose, for instance, to. combine 
such well marked plants as S. subalpina ai d S', irngua as one species yet it 
is sometimes difficult to define the limits of each ; still more difficult is it 
sometimes to separate S. subalpina from S. undulata or 5. dentata while the 
latter two have several intermediate forms. The student must not however, 
at once consider any specimen which seems to combine the characters of two 
species as being an intermediate form. Such forms are, in general uncommon 
in Britain, and the greater the experience which the student has the less 
frequently will he have difficulty in referring the specimen definitely to one 
species. 

The most important character is the shape of the leaf-lobes ; these must 
be dissected off the stem to allow their form to be accurately recognised, 
and they must be mature leaves. Young plants of some of the species are 
much like each other and frequently cause confusion. A still more frequent 
cause is the mistaking male bracts for ordinary leaves, as the lobes of these 
bracts are mostly nearly equal in size and it may tot be at once evident that 
it is the male plant which is under examination. In the mature state when 
the bracts are closely imbricate and probably ventncose at base it is natural 
to expect antheridia, but in the further course of development when the 
antheridia have disappeared and the bracts are not imbricated, careful 
examination may be necessary to prevent a mistake. 1 araphyses can very 
frequently be detected in some of these old bracts and will give a sure character. 

aji easily observed and useful feature in some species is the structure of 
the commissure or junction of the lobes. It is a simple matter to make 
transverse sections of complicate leaves like those oi Scapcuna and the 
comndssure ctn be readily seen. In S. compacta and S. cusfitdtihgera this 
is not keeled, that is, it is composed of only a single layer of cells as elsewhere 
throughout the leaf (see fig. of S. compacta) ; in our other s Pf cl ® s f ^ ls 
of more than one layer, sometimes of several layers (see fig. of S. aeqailoba), 
and these may extend into an uniseriate layer forming a wing (see fig. of 
S. nemorosa). y The amount of curvature of the commissure and the ai. 6 le 
which it makes with the stem are also of service. 

The cuticle of the leaf may vary greatly in the same species, but it is an 
important character in distinguishing some of them I he papillae, when 
present, can be generally most easily observed oil the leaves towards the 
apex of the stem ; they are often hardly noticeable on old leaves and they wi 1 
not probably be seen at the commissure of any leaf. A lobe, when loicled 
backus sufficient to allow the papillosity to be seen ; it is seldom necessary 
to make a section of the leaf though it may he sometimes advisable. 

1 / Leaves divided to base ," reddish alpine plants - 

Leaves not divided beyond 

fPostical lobe flat, cilia straight; cuticle nearly smooth 

233 , or nithopodi aides 

2 1 Postical lobe recurved, cilia irregular, frequently curved ; cuticle coarsely 
L verrucose J 

4 

3 /Cuticle distinctly verrucose - 

\ Cuticle smooth, or more or less roughened * 0 

f Antical lobe triangular-ovate to subrotund, incumbent ; postical lobe 
| strongly dentate '••* 22<? * as P e *' a 

4 J Antical lobe ovate-subquadrate, erecto-patent, or reflexed, apex acute, 

I usually much more divergent from the stem ; postical lobe slightly 
V dentate, or almost entire 22 5- aeqmloba 

-/Lobes equal or nearly so » 

^ \ Lobes unequal * 
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f Prostrate, strongly creeping ; antical lobe rather smaller, almost oblique, 
^ J outer angle divergent, rather acute ; leaves not keeled 

| 224 . cuspiduligeva 

^ Ascending or erect ; lobes rotundate ; leaves with or without a keel 7 

f Leaves J divided, entire, not keeled ; antical lobe not crossing the stem 
7 J 222 . compacta 

1 Leaves | divided, more or less dentate, keeled ; antical lobe crossing the 
[_ stem 22 3 . subalpina 

{ Margin of leaves entire (occasionally with a few small teeth near apex of 

stem) 9 

Margin of leaves ciliate, dentate or serrate. , ... 16 

f Antical lobe reniform, very convex, 2-3 times smaller than postical lobe 
9 237 . uliginosa 

L Antical lobe not reniform, usually about .J size of postical lobe 10 

f Plant small, stem .5-2 cm long ; on banks and on wet ledges 11 

10 ^ Plant large, stem more than 2 cm long ; in marshes or on wet rocks 

L (S. calcicola on banks)..... 12 

f Yellowish-green, seldom red, postical lobe broadly obovate, perianth 

1 - J usually dentate ; on soil 241 . curta 

1 Reddish-brown, postical lobe oval-oblong, perianth entire ; generally 01; 
rocks 242 , scandica 

/Postical lobe concave; on alpine banks 226 . calcicola 

" / Postical lobe convex ; in marshes and on wet rocks 13 

- o / V ery flaccid ; keel of leaves semi-circular 14 

/ Little or not flaccid ; keel of leaves usually weakly arched 15 

f Yellow-green ; antical lobe cordate-reniform. ; postical lobe rarely reflexed 
- 4 J " 239 . paludosa 

"| Dull, or brownish-green ; antical lobe cordate-ovate ; postical lobe 
L usually reflexed 238 . obliqua 

{ Antical lobe usually with a point ; cell- walls thickened at the angles ; 

stem with some rhizoids to apex ; yellowish-green 240 . irrigua 

Antical lobe rounded ; cell-walls not thickened at the angles ; stem with- 
out rhizoids at apex ; green to reddish 236 . undulata 

1 c f Both lobes acute and serrate 243 . umbrosa 

/Postical lobe, at least, obtuse 17 

, 7 / Leaf-cells stellate; alpine 230 . crassiretis 

Leaf- cells not stellate 18 

1 0 / Postical lobe ciliate 231 . nemorosa 

/ Postical lobe dentate 19 

1 q / Ochraceous or brown 20 

\ Usually reddish — 21 

f Postical lobe oblong-obovate ; perianth mouth dentate 2 27. gracilis 

20^ Postical lobe broadly ovate with a rounded base; perianth mouth 

L entire 229. Degenii 

'"Small; leaves densely imbricated ; antical lobe ovate ...255. intermedia 
21 -l Usually large; leaves less closely imbricated; antical lobe broader; 
on wetter ground 234 . dentata 


222. Scapania compacta (Roth) Dum. 

J ungcr man ni a compacta Roth, Tent. FI. Germ. p. 375 (1800). 

J unger mannia resupinata Hook., Brit. Jung. pi. 23 (1812). 

Scapania compacta Dum . t Rec. d'obs. p. 14 (1835). 
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1. Fertile plant. 2. Stem with leaves. 
3. Cells. 4. Section of leaf. 


Polyoicous . In compact 
reddish-brown or yellow- 
ish-brown , seldom green, 
patches. Stems 1-2 cm 
long, rigid, prostrate 
with ascending apex, or 
ascending , simple, or 
occasionally sligh tly 

branched ; rhizoids 
numerous to apex of 
stem. Leaves rigid, 
approximate below, im- 
bricate above, se mi- 
ample xi caul, not crossing 
the stem, not decurrent, 
h ori zontal, cord ate- 

quadrate when flattened 


out, divided into two equal or nearly equal lobes, the anti cal 
lobe slightly incurved or sometimes reflexed, rotundate-quadraie, 
usually entire ; postical lobe generally parallel with the antical 
lobe the margin slightly reflexed near the base, rotundate-ovate, 
entire or with a few distant, obtuse, 1 -celled teeth ; commissure 
straight, not keeled ; cells 17-22 /x, of nearly equal size throughout , 
roundish-polygonal, trigones rather large , cuticle nearly smooth. 
Involucral bracts slightly larger than the leaves and more fre- 
quently denticulate. Perianth obovate to turbinate, the mouth 
truncate and sinuate - entire or slightly dentate. Capsule oval, 
reddish-brown, the inner wall with numerous incomplete and com- 
plete semi-annular thickenings. Spores 13-16 /x, reddish-brown, 
finely verruculose ; elaters 6-/ g broad, loosely bispiial. 6 
bracts immediately below the perianth or at the apex oj branches on 
the same or separate plants , slightly ventricose ; antheridia 2-4, 
oval, on a pedicel of about equal length, with several linear- 
lanceolate leaf-like paraphyses. Gemmae yellow-green, some- 
times violet, globose to elliptical, most often 1 -celled, sometimes 
2-celled. 


Hab. On rocky banks, rocks and old walls. 

Distrib. N. to Shetland, frequent except towards the extreme north ; 
Ireland. Fr. Mar.-July and in late Autumn. 

This is one of the best marked species of the genus and always keeps quite 
distinct. It is most commonly paroicous in Britain, but is occasionally 
dioicous, as it apparently always is on the Continent ; both forms of inflores- 
cence may be seen in the same tuft, but are more frequently in separate tul ts ; 
it is also sometimes monoicous. 

The usual locality for this species is rocky banks or rocks with some soil 
attached ; in such places the leaves are rigid and opaque. It is occasionally 
found in detritus at the side of streams in similar places to 5. s ubalpina, and in 
this case might be confused with that species, but the usually paroicous 
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inflorescence will separate it, also the leaves are only $ bilobed and are not 
keeled, the lobes generally equal or nearly so, the antical lobe more reniform 
and not crossing the stem, the postical lobe not decurrent, the cells of nearly 
the same size throughout and the trigones usually larger ; it must be remem- 
bered that the male bracts of S. subalpina are only $ bilobed. 

The lobes near the apex of the stem are practically equal in size ; further 
■down the antical lobe is slightly smaller. There are sometimes a few distant 
obtuse teeth on the margin of the antical lobe of the upper leaves. Both lobes* 
especially the antical lobe, are frequently pointed, but hardly acute, at the 
apex ; the point is usually only noticeable when the leaf is flattened out. 

A south European plant, the var. Biroliana Massal., differs from the type 
in being smaller and in having the antical lobe only a third to a half as large as 
the postical lobe except in the uppermost leaves. 


223. Scapania subalpina (Noes) Dum. 

Jungermannia subalpina Nees in Lindenb., Syn. Hep. Eur. p. 55 (1829). 
Scapania subalpina Dum., Rec. d’obs. p. 14 (1835). 


/V 


Ai, 


U-. 


1 


Y~d 


c). 


Dioicous. In pale 
green to reddish-brown 
compact tufts. Sterns 
to 3 cm long or more, 
almost denudate and 
black below, reddish- 
brown to green above, 
erect, simple or very 
sparingly branched, with 
several innovations from 
below the perianth ; rhi- 
zoids numerous below, 
scarce above and on the 
2. Leaf innovations. Leaves 
soft, approximate or im- 
bricate, usually destroy- 
ed on lower part of stem, patent, f divided into two nearly equal 
lobes , the antical lobe incumbent or sometimes reflexed, not 
•decurrent, rotundaie, occasionally subacute at the apex, the margin 
slightly denticulate near the apex or entire, frequently undulate 
especially near apex of stem, widely crossing the stem ; postical 
lobe appressed to the stem with the margin recurved at base , 
rotund-ovate, rather strongly decurrent , denticulate, seldom quite 
entire, the teeth short, acute , 1 -celled ; commissure nearly straight, 
keeled ; cells 18-24 fi, polygonal, much smaller at the margin , 
walls very variable, thin, with small or rather large trigones, or 
with thickened walls, near margin usually with greatly and nearly 
equally thickened walls ; cuticle granulate. Involucral bracts 
•slightly larger than the leaves. Perianth oblong, the mouth 
truncate, sinuate and denticulate, the teeth somewdiat distant. 


1 . Stem with leaves (antical view) . 
(postical). 3. Cells. 4. Section of leaf. 
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Capsule oval, the inner wall with numerous nodular and incom- 
plete seldom complete, semi-annular thickenings. Spores 20 y 
reddish-brown, finely punctate ; elaters 6 y broad bispiral. 
Androecium spicate'at the apex of the stem and branches ; 
bracts closelv imbricate, ventricose, 3 btlobed the lobes equal , 
antheridia generally 2, mostly oval, on a pedicel about halt as 
long; paraphyses small. Gemmae yellow-green, sometimes 
violet, oval, 2-celled. 


var. undulifolia Nees in G. L. N., Syn. Hep. p. 65 (1844) ; Gott. 
arid Rabh., Hep. Eur. Exs. No. 465 c. fig. (1869) ; Husn., Hep. 
Gall. p. 20 (1875). 

Leaves undulate to undulate-cnspate both in the wet. and dried 
state, lobes entire or almost so except at the apex of the stem, cell- 
walls thin, trigones small, mouth of perianth subentire. 


Hab. 


In wet gravelly detritus, especially by the side of streams. 


Distrib From Cornwall ? and Wales to Shetland in subalpin e and alpine 
districts, ascending to 3300 ft. alt. in Perthshire, frequer t in the Highlands, 
uncommon elsewhere ; Ireland. Fr. April- July. Var. unduhfolia, Durham , 
Scotland ; rare. 

This species is nearly always found in gravelly _ detritus at the side of 
streams, especially in ravines and in places where moist detritus has accumu- 
lated on the hills,' the stems being half buried m the detritus ; it very rarely 
occurs directly on rocks. It is, in general, recognised without difficulty by 
the rotundate lobes which are equal in size towards the apex of the stem and 
nearly so elsewhere, but forms occur in which the antical lobe is considerably 
smaller than the postical lobe, less rotundate or even somewhat acute ; these 
plants are with difficulty separated from some forms of S. undidata and S. 
denlata, and in fact the limits between the three are uncertain 1 hese forms 
are however, rare in Britain, and the student need seldom be m doubt as 
to the present plant ; it nearly always has the postical lobe of some of the 
leaves sharply denticulate and the cells near the margin of. the leaf with 
thickened walls which will separate it from 5. undulata , while m S. dentata 
the antical lobe is usually less rotundate and seldom crosses the stem as it 
o-enerallv does to a considerable extent in. the upper leaves of S. subalpina ; 
the half-buried stems of the present species assist in allowing it to be recognised 
in some cases. The three plants also differ in colour in their common forms. 
The rather strongly decurrent postical lobe will separate almost any form, 
of this species from S. irrigua, which sometimes bears much resemblance to it. 


224. Scapania cuspiduligera Nees (K. Mull.) 

Jungermannia cuspiduligera Nees, Nat. Eur. Leb. 1 p. 180 (1833). 
Jungerntannia Bavtlingii Hampe. in Nees, Eur. Leb If p. 425 (183b). 
Scapania Bartlingii Nees in G. L. N. Syn. Hep. .p. 64 (1844). 

Scapania Carestiae De Not., Mem. Accad. Tor. 22 p. 373 (1865). 
Scapania cuspiduligera K. Mull., Rabh. Krypt. FI. II p. 472 (1915). 
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1. Stem with leaves. 2. Cells. 3. Section 
of leaf. 4. Gemmae. 


Dioicous. Small , In 
compact, depressed 
whitish-green or pale 
yellowish-green patches . 
Stems 6-14 mm long, 
reddish-brown to nearly 
black below, paler above, 
stout, flexuose, prostrate , 
with . ascending apex, 
simple or sparingly 
branched ; rhizoids nu- 
merous except near apex 
of stems. Leaves im- 
bricate, mostly destroyed 
below, embracing but not 
crossing the stem, not 
decurrent nearly hori- 
zontal but slightly curving forwards, divided io J, seldom to 
into two nearly equal lobes with entire and undulate maigins, the 
antical lobe oval, obtuse, or with a point, patulous and reflexed ; 
postical lobe slightly larger and broader, erect or slightly reflexed, 
both lobes frequently acute through being gemmiferous ; com- 
missure straight or slightly curved, not heeled ; cells 14-21 fi, 
rounded, smaller and subquadrate at the margin, trigones rather 
large, the marginal cells with more strongly and nearly equally 
thickened walls ; cuticle smooth or nearly so. Involucral bracts 
larger than the leaves. Perianth oblong-ovate, the mouth oblique- 
ly truncate, entire , slightly uneven. Androecium at the apex or 
middle of the stem, bracts in several pairs, imbricated, with the 
apex of the postical lobe spreading or reflexed, ventricose ; 
antheridia 2-3, oval, on a pedicel of about equal length. Gemmae 
in reddish-brown clusters at the apex of the uppermost leaves, 
elliptical or oval, occasionally pyriform, 2-celled. 

Hab. On rocky banks and on soil ; calcicolous. 


Distrib. Carmarthen and York to Forfar and Sutherland, rare. Fr, 
April- June. 

The pale whitish-green colour, together with the reflexed antical lobe, 
which gives the plant a crisped appearance, the short prostrate stems, the 
nearly equally lobed, undulate and always entire leaves, distinguish this 
species. It can only be confused with small forms of S. cuquiloba , which is 
likewise a calcicolous species ; the latter can be known by its coarsely verru- 
cose cuticle, its more distichous leaves which are keeled, the lobes less equal 
and the postical lobe generally dentate. 

5. compacta differs at sight by its colour, and by the antical lobe not 
being undulate and seldom reflexed. 5. subalpina has taller and erect stems, 
rotundate and keeled leaves, the antical lobe crossing the stem in the upper 
leaves at least, the lobes frequently denticulate and the mouth of perianth 
denticulate. 

Gemmae are common in this species and the cells towards the apex of the 
gemmiferous leaves are lengthened. The capsule appears to be unknown 
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225. ■ Scapania aequiloba (Schwaegr.) Dum. 

Jungermannia aequiloba Schwaegr., Prod. Muse. Hep. p. 214 (1814). 
Scapania aequiloba Dum., Rec. d’obs. p. 14 (1835) ; Nees in i G. L. N., Syn. Hep. 
r, 64 (1844) • C. Massal., Spec. Ital. Gen. Scap. m Malpighia 16 p,. 12 
reprint (1903); Pears., Hep Brit. Isles p. 212 (1900) ; K. Mull., Monog. 
Scap. p. '225 . (1905). 

Jungermannia tyvolensis Nees, Eur. Leb. II p. 440 (1836). 

Dioicous. In yellow-green to brownish compact tufts, or 
more commonly scattered among mosses. Stems 2—4 cm long, 
nearly black below, brownish -yellow above, hexuous, ascending 
or erect, usually simple ; rhizoids long, scarce on stems when erect, 
Leaves ’ very regularly and nearly horizontally inserted, very 
slightly decurrent , -1 or less divided into two unequal, in the upper 
leaves subequal, lebes, the antical lobe oblique, crossing tne stem, 
ovate-subquadrate, aptculate or sometimes obtuse, the apex distant 
from the stem, erecto -patent or reflexed , the margin entire or less fre- 
quently sparingly den- 
tate ; postical lobe about 
a third larger, subovate 
or oval, apicidale , the 
margin dentate towards 
the apex or entire, slight- 
ly reflexed / commissure 
straight or slightly 
curved ; cells 15-20 /x, 
roundish, walls consider- 
ably thickened, especi- 
ally at the angles, the 
marginal cells smaller, 
subq uadrate and with 
greatly and nearly 
equally thickened walls; 
1* Stem with leaves. -. Cells. cuticle coarsely verrucose. 

3. Section of leaf. 4. Do., more magnified. ;[ R v 0 j u c r a f b r a C t s 

slightly larger than the leaves. Perianth oblong-oboyate, curved, 
the mouth shortly laciniate and dentate-ciliate. Capsule oval, 
brown. vSpores 10 g, yellowish-brown, smooth ; elaters 6 y broad, 
bispiral. Androecium at the apex of the stem, bracts in 3-6 pairs, 
suberect, nearly equally lobed, ventricose at base ; antheridia 
oval, generally in pairs, paraphyses lanceolate or linear. . Gemmae 
in clusters on the apex of the uppermost leaves, greenish-white, 
elliptical to ovoid, 2-celled. 

Hab. On rock ledges, on soil among rocks and in sand dunes ; caicicolous. 
Derby to Ross, ascending to 3200 ft. alt. in Perthshire : 



rare. 


Distrib. 

Ireland. 

Typical plants of this species and of S. aspera are well defined from each 
other, but forms occur which give much difficulty and some which might 
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perhaps as well be placed to one as to the other. The present species is more 
slender, leaves more distichous and with more equal lobes ; the antical lobe 
•only sometimes crosses the stem while it nearly always does so and to a greater 
extent in S. aspera, and it is usually reflexed, in place of being convex and lying 
on the stem as in the latter, it is also narrower, more pointed and less dentate ; 
the postical lobe is narrower in its upper half and pointed, much less re flexed 
and with shorter teeth. plants are common and are frequently found in the 
same tuft as the 9 , and the antheridia are only 1-2 in each bract, while in 
5. aspera the £ plant is rare, or at least uncommon, occurs in separate tufts, 
and several antheridia are found in each bract. S. aequiloba occurs most 
frequently as more or less scattered stems among mosses ; S. aspera is more 
generally found in unmixed tufts. Both are calcicolous species, and with 
others of that class, are sometimes found among the shell-sand of dunes. 

A Continental species, to be looked for in Britain, is 5. verrucosa Heeg. 
It has considerable resemblance to S. aequiloba and S . aspera , and like them 
has a coarsely verrucose cuticle, but it can at once be distinguished by the 
gemmae, which are angular. 


226. Scapania calcicola (Arn. et Perss.) Ingham 

Mavtinellia calcicola Arnell et Persson, Rev. Bryol. p. 97 (1903). 

Scapania calcicola Ingham, The Naturalist p. 11 (1904) ; K. Mull., Monog, 
Scap. p. 235 (1905). 


Dioicous. In loose 
tufts or scattered among 
mosses, dark brown to 
yellowish-green, resem- 
bling in habit S. 
aequiloba . Stems 2-3 cm 
long, rigid, simple or less 
frequently with 1-2 
branches, ascending to 
erect, equally leaved ; 
rhizoids colourless, long 
and numerous below, 
usually scarce above. 
Leaves approximate to 
slightly imbricate, very 
regularly and nearly 
horizontally inserted, 
not decurrent, l or less divided into two unequal lobes, the antical 
lobe rhomboid, frequently apiculate, not crossing the stem , patent, 
with the apex somewhat incurved, entire or very slightly dentate 
near the apex ; postical lobe twice as large, plane or concave, 
not re flexed, oval, rounded at the apex or shortly acuminate, 
rarely apiculate, the margin entire, rarely slightly denticulate 
towards the apex; commissure straight or slightly curved ; 
cells 20-24 p, roundish-quadrate, walls slightly thickened, more 
so at the angles, the trigones being rather small but distinct ; 
marginal cells smaller, subquadrate, the walls considerably 
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thickened ; cuticle papillose or almost smooth. Perianth un- 
known. Androecium at the apex of the stem, bracts resembling 
the leaves ; antheridia in pairs. Gemmae in clusters on the apex 
of the uppermost leaves, yellowish-green to pale yellowish-brown, 
oval, to globose-oval, occasionally pyriform or slightly angular, 
2-celled, seldom 1-celled. 

Hab. On alpine banks and rocks. 

Distrib. — C reag-an-Lochain-Lairige, Killin, 1800 ft. alt., 1900 (S. M. 
Mac-vicar), 1912 (W. E. Nicholson). 

This species resembles S. aequiloba in habit, but differs from it by the 
antical lobe not crossing' the stem and being smaller, the postical lobe flat or 
concave and nearly always entire ; the cuticle smooth or nearly so and the 
gemmae highly coloured. The leaves of the male plant of S. aequiloba fre- 
quently do not cross the stem, but the other characters of the species will 
separate it. 

The concave postical lobe is characteristic, as this feature is seen in only 
two other of our species, S. curia and S. rosacea , which are much smaller than 
the present plant. S. calcicola might possibly be mistaken in the field for 
Sphenolobus saxicolus on this account, especially as the leaf-margins of the 
Scapania appear practically entire under a pocket lens. 

5. calcicola has been recorded from England and Ireland, but this was 
owing to a mistaken identification. The Perthshire specimen is typical and 
the name has been confirmed by Arnell, one of the authors ol the species. 

227. Scapania gracilis (Lindb.) Kaal. 

J ungevniannia nemorosa y recurvi folia Hook., Brit. Jung. no. 21 (1812). 
Scapania resupinata Dum., Rec. d’obs. p. 14 p.p . (1835) ; Carr., Brit. Hep. 

p. 77 (1874) ; Pears., Hep. Brit. Isles, p. 217 (1900)._ 

Martinellia gracilis Lindb., Not. Soc. F. FI. Fenn. 13 p. 365 (1874). 

Scapania gracilis Kaal., De Dist. Hep. Norveg. p. 243 (1893). 

p~ — r— ~ — ; Dioicous. In compact 

! yellowish-brown or olive - 

/ f—*; "X \ \ brown patches. Stems 

| i jJT ) J commonly 3-6 cm long, 

j k~I"f but varying from 2-12 

1 f \ jQ( cm, black, rigid, flexu- 

\\ XX ous, erect, simple or 

.j sparingly branched, 

. V J } * frequently repeatedly 

yHXXX innovant from below the 

Q inflorescence ; rhizoids 

1* 2. numerous except near 

apex of stem. Leaves 

1. Stem with leaves. 2. Cells. approximate below, im- 

bricate above, paten t, 
embracing the stem, de- 
current, | divided into two unequal lobes, the antical lobe widely 


1. Stem with leaves. 
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crossing the stem, obliquely rotund-reniform, with the apex rounded, 
seldom pointed, convex, or more frequently reflexed , slightly 
dentate, the teeth broad at base, acute, frequently spinous-ciliate 
or coarsely dentate at the antical base, especially when approaching 
the perianth ; postical lobe about a half larger, oblong-obovate, 
obtuse, distantly serrate-dentate , broadly reflexed ; commissure 
short, slightly curved, keeled ; cells 16-22 jjl, rounded-oblong, 
walls thickened, trigones rather large, the marginal cells smaller 
and strongly and nearly equally thickened ; cuticle smooth or 
finely granulate. Involucral bracts slightly larger than the 
leaves, the antical lobe usually spinous-ciliate or spinous-dentate 
at the base. Perianth oblong-obovate, the mouth shortly lobed 
and spinous-dentate or ciliate-dentate. Capsule oval, yellow- 
brown, inner wall with numerous semi-annula.r thickenings. 
Spores 13-15 /x, reddish-brown, thickly granulate-punctate; 
elaters 7 /x broad, pale reddish-brown. Androeoium at the apex 
of the stem and branches, bracts in 4-5 pairs, imbricate, antical 
lobes ventricose at base, dentate to ciliate at the base, both lobes 
dentate at the apex. Antheridia 2-3, on a pedicel of equal length, 
with several linear paraphyses. Gemmae in clusters or scattered 
on the apex of the upper learves, greenish-white, oval to ovoid, 
1-2-celied. 


var, laxifolia Carr., Brit. Hep. p. 77 (1876). 

Scapania laxifolia Lett, List. Hep. Brit. Isles p. 65 (1902). 

Tall, in very loose brown tufts or scattered among mosses in 
hilly districts. Leaves approximate but appearing as if distant 
on account of both lobes being strongly reflexed , the antical lobe 
frequently apiculate or bluntly pointed, the cilia at base often well 
marked ; postical lobe narrower and longer in proportion to the 
antical lobe than in the type. 


var. integriiolia Lindb., Hep. in Hib. iect. p. 521 (1875) 

Smaller, leaves imbricate, the margin entire or nearly so, 
antical lobe frequently incumbent. 


forma, minor Pears., Hep. Brit. Isles p. 217 (1900). 

In densely matted patches, usually on rather dry rocks and 
boulders. Stems 1. 2-2.5 cm long, leaves closely imbricate, dentate, 
the antical lobe strongly reflexed. 

Hab. Among rocks, boulders and rocky banks. Var. laxifolia on the 

hills. 
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Distrib. N. to Shetland, common in subalpine districts in the west, 
rare in the east ; Ireland. Fr. April— June and late Autumn. 

This species in its typical form, which is common on the western side of 
the British Isles, is a large and rather coarse plant occurring in usually exten- 
sive brownish patches or tufts, such tufts being larger than in any other of our 
species of the genus ; the frequently reflexed rotund -reniform antical lobe 
attracts attention in the field. It can generally be known when typical from 
any of our species by the cilia or teeth at the base of the antical lobe ; these 
are nearly always present on some of the leaves near the perianth and for 
some distance below it, and as perianths are common, it is a usually available 
character ; in depauperate or small forms the cilia are commonly absent. 
Although this species is most abundant on siliceous rocks, it is also found on 
limestone. It is closely related to 5. asp era, and is sometimes difficult to 
separate from that plant, especially in calcareous districts ; in fact, Massalongo 
and Muller have doubts of it being always distinct on the Continent. Well 
developed specimens of the two species bear little resemblance to one another, 
and we have not in Britain any form which could be considered as intermediate. 
The present species can generally be known by its antical lobe frequently 
reflexed, broader, and more widely crossing the stem, as well as by the cilia 
or teeth at the base, the postical lobe more obovate, the shorter commissure 
and the smooth or only slightly rough cuticle ; the patches are also usually 
more compact. 

The plant is green in the early part of the year, i.e. after the new growth 
appears, and it might then be mistaken in the field for S. nemorosa, but it 
grows generally in more compact tufts than does that species, and the leaves 
are not ciliate. Young plants might be mistaken for S. curia or occasionally 
even S. umbrosa. 

The $ and $ are frequently present in the same tuft, and fruit is rather 
common. 

Var. laxifolia is a tall plant with firm stems which grow erect and usually 
scattered among mosses in rocky places on the hills. Var. integri folia varies in. 
size but is most commonly small. Forma minor occurs usually on rather dry 
rocks tod on boulders, forming compact tufts ; it may grow' to a considerable 
size and sometimes can be seen gradually to approach the typical plant until it 
becomes undistinguishable from it. 

S. Bolanderi Aust., from the Pacific coast of N. America, is closely related 
to this species, as Muller remarks. Both have the cilia, at the base of the 
antical lobe, but the American plant has this lobe incumbent, broadly ovate, 
narrower and more acute at the apex, and the postical lobe longer in proportion 
and more obovate ; the margin of both lobes is also more serrate-dentate. 

S. patulifolia Warnst. Killamey, Ireland, in a peat moss, leg. Holt, June, 
1885, published in Hedwigia, p. 65, 1916, is a wet ground form of .S’, gracilis, 
judging from a specimen which is evidently Warnstorf’s species and which 
I have examined from the Manchester Har barium. 


228. Scapania aspera Bemet 

Scapania aequiloba forma dentata major Gottsche in Gott. and Rabh., Hep. 
Eur. Exs. 

Scapania aspera Bemet, Cat. Hep. Suisse p. 42 (1888) ; Pears., Journ. Rot. p. 
353 pi. 329 (1892) et Hep. Brit. Isles p. 214 (1900) ; C. Massal., Spec. Ital. 
Gen. Scap. in Malpighia 16 p. 15 reprint (1903) ; K, Mull., Moriog. Seap. p. 
187 (1905). 
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1. Stem with leaves (antical view). 

2. Do. (postical). 3. Cells. 4. Section 

of leaf. 5. Gemmae. 


Dioicous. Incompact 
olive-green to reddish- 
brown tufts. Sterns. 
3-10 cm long, black, 
paler at the apex, 
flexuous, erect or as- 
cending, denudate to- 
wards the base, usually 
branched ; rhizoids long, 
scarce, almost absent 
above. Leaves approxi- 
mate below, imbricate 
above, erecto-patent, em- 
bracing the stem, de- 
current, h divided into 
two unequal lobes, the 
antical lobe crossing the 
stem , rotund-quadrate, 
sometimes apiculate,. 


convex, incumbent , the margin frequently incurved, slightly 
dentate near the apex ; the postical. lobe about a half larger, 
broadly suh-obovate, the apex rounded or occasionally sub-acute, 
the margin strongly dentate except near the. base and broadly 
reflexed ; commissure straight or slightly curved; cells 14-24 /x, 
oblong-rotund, walls slightly or not thickened, trigones rather 
large,' the marginal cells rounded, smaller, strongly and nearly 
equally thickened, ; cuticle coarsely verrucose . Involucral bracts 
nearly" equally bilobed, slightly larger than the leaves. Perianth 
oblong, slightly narrowed at the apex, the mouth shortly and 
broadly dentate-laciniate and ciliate. Capsule sub-oval, pale 
brown. Spores 12-15 /x, brown, vcrruculose ; elaters 8 /x broad, 
bispiral. Androecium at the apex of the stem, bracts imbricate, 
resembling the leaves, more nearly equally bilobed ; antheridia 
4-7, longly pedicellate, sub-oval, paraphyses linear. Gemmae on 
the apex of the upper leaves, greenish-white, elliptical, 2-celled, 
with a few subglobose and 1 -celled. 


Hab. On rocky ledges, and sand dunes ; calcicolous. 

Distrib. N. to Ross and Caithness ; ascending to 3000 ft. alt. in the 
Highlands ; rare. Ireland. 

Notes referring to this plant will be found under the allied species. It is. 
not usually difficult to recognise, being a tall species with much the appearance 
of S. nemorosa. It differs from that species in the lobes being generally more 
equal in size, the antical lobe of a different shape, not cordate at base and only 
slightly dentate towards the apex, the postical lobe dentate, — while in the 
other it is ciliate-dentate, — the coarsely verruculose cuticle and the greenish- 
white gemmae. The last character frequently serves to separate the species in 
the field, the gemmae of S. nemorosa being reddish-brown. S. aspera also is 
calcicolous while the other is rarely so. The two species are, however,. 
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sometimes difficult to separate, according to Muller, but they are not so in 
Britain so far as I have seen. 

The teeth on the leaf margin are generally broad at the base, and 1-2, 
more rarely 3 cells long. They vary considerably in amount, and may even 
be absent on the antical lobe, with the postical lobe dentate only in the upper 
third or sometimes subentire. 

229. Scapania Degenii K. Mull. 

Scapania Degenii K. Mull., Rabb. Krypt. FI. II p. 497 (1915). 

Scapania irrigua var. alpina Bryhn, Macv. Hand. Brit. Hep. p. 380 (1912). 

Dioicous. In greenish- 
brown to yellowish- 
brown patches or among 
mosses on moist alpine 
rock ledges. Stems 2-4 
cm long, dark brown, 
flexuous. erect, denu- 
clate towards the base, 
simple or slightly branch- 
ed, rhizoids scarce. 
Leaves imbricate above, 
patent, not or very 
slightly decurrent, the 
antical lobe widely cross- 
ing the stem, convex , 
rotund-quadrate, the 
apex rounded or obtuse, 
entire, seldom slightly dentate, the postical lobe about | larger, 
in the lower leaves frequently i larger, broadly ovate with a 
rounded base, the apex obtusely pointed, margin reflexed, slightly 
dentate or entire ; commissure curved and sometimes almost 
semilunar; cells 15-20 /x, trigones large and yellowish ; cuticle 
smooth or slightly verruculose. Involucral bracts resembling the 
leaves. Perianth oblong-oval, plicate in the upper half, the 
mouth lobed, repand, entire, 

Hab. On moist alpine rock ledges to 3200 ft. alt. 

Distrib. Creag-an-Lochain-Lairige, Killin and Ben Lawers, 1900 (S. M. 
Macvicar), 

Closely allied to S. aspera, but differs from it in habit, the stems less firm, 
postical lobe of leaf rounded at base and not narrowed as in the stem, the 
cuticle smooth or nearly so and the entire mouth of perianth. It also resem- 
bles some forms of S. gracilis, but can be distinguished by the differently 
shaped postical lobe. Mr. W, E. Nicholson has found this new species on the 
low ground near Killir-, growing with that plant. S, Degenii also resembles 
some forms of S. irrigua and was described as S. irrigua var. alpina Bryhn 
in the first edition of this book. Arnell, to whom I sent a specimen of. the 
Scottish plant some years ago, named it as this variety, but in his latest work 
on the genus in Got, Kl, Veten . &> Vitt. Samh. Handl, (1922) he mentions that 



1. Stem with leaves. 2. Leaf (postical 
view). 3. Cells. 
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Brylin’s plants under this name belong to S. paludicola and S. hyperborea, 
and he gives the Perthshire locality for our plant for the former. It is unlike 
the usual forms of that species, but Am ell refers to forms which are darker in 
colour and with more, thickened cell-walls of leaf, etc. Muller named our 
plant as S. Degenii and I have followed him in this. 


230. Scapania crassiretis Bryhn 

Scapania crassiretis Bryhn, Revue Bryol. p. 7 (1892) ; KaaL, De Dist. Hep. in 

Norveg. p. 248 (1893) ; C. Massal., Spec. Ital. Gen. Scap. in Malpighia 16 
p. 17 reprint (1903) ; Lett, List Sp. Hep. Brit. Isles p. 71 (1902) ; K. 

Dioicous. In large 
slender tufts, olive-brown 
to brown below, reddish - 
brown above, sometimes 
tinged with purple, 
rarely olive-green. 

Stems 3-10 cm long, 
rigid, dark brown to 
nearly black, ascending, 
simple or sparingly 
branched ; rhizoids long, 
rather numerous to near 
apex of stem. Leaves 
rigid, imbricate, on the 
branches approximate, 
hardly accrescent, 

patent, decurrent, L f 
•divided into two unequal lobes, the antical lobe slightly or not 
crossing the stem, obliquely cordaie-reniform with the apex obtuse, 
■strongly convex , incurved in the upper half, usually entire, less 
frequently distantly dentate ; postical lobe about a half larger, 
broadly ovate-oval, usually obtuse, margin dentate, the teeth 
small, acute, 1 -celled, in the uppermost leaves frequently ciliate 
•and dentate, with teeth 1-3 cells long, the whole margin broadly 
reflexed ; commissure almost at right angles to stem, keeled, and 
in the upper leaves winged ; cells 15-26 /r, smaller at the margin, 
rotundate, trigones brownish-yellow, very large, sometimes con- 
fluent, causing the lumen to be stellate ; cuticle verruculose or only 
granulate. Gemmae in clusters on the margins of the upper 
leaves, reddish-brown, sometimes purple, oval, i-celled . 

Hab. On wet alpine rocks. 

Distrib. Wales, Perth. 

A slender plant with nearly equally-leaved stems, incurved antical lobe 
and reflexed postical lobe. It can be known from afl our other species which 
have any resemblance to it, by the stellate leaf-cells, the trigones being very 
large and projecting into the cell cavity. It has a more slender habit than 

Y 


Mlill., Monog. Scap. p. 181 



1. Stem with leaves (antical view). 
2. Do. (postical). 3. Cells. 4. Gemmae. 
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S. nemorosa, hardly accrescent leaves, antical lobe obtuse at apex and usually 
entire, postical lobe dentate with the teeth small and 1 -celled except at the- 
apex of the stem, the cuticle rough and the distribution alpine, S. nemorosa not 
ascending above the subalpine region. 5. gracilis var. laxifolia , which occurs, 
on our hills, is nearly always found as scattered stems among mosses ; it is, 
yellowish-brown in colour and never has the rufescent or purple tinge which 
is frequent in S. crassiretis, the antical lobe is frequently recurved and many 
of the gemmae are 2-celled. The present species is more likely to be over- 
looked in the field for S. dentata, which also grows on wet rocks, but the latter 
is less slender in habit and is darker in colour. 

231. Scapania nemorosa (L.) Dum. 

Jungermannia nemorosa L., Sp. PI. p. 1132 (1753) ; Hook,, Brit. Jung, pi, 21. 
f. 3 (1812). 

Martinellius nemorosus Gray, Nat. Arr. Brit. PL 1 p. 692 (1821). 

Scapania nemorosa ,D um., Rec. d’obs. p. 14 (1835). 

Dioicous. In loose,, 
green to olive-green,, 
seldom brown or red- 
dish tufts. Stems, 
commonly 3-6 cm long, 
dark brown, paler 
above, erect, recurved at 
the apex, simple or' 
sparingly branched ; 
rhizoids scarce. Leaves 
distant or approximate 
below, subimbricate to 
imbricate above, accres- 
cent, patent, embracing 
the stem, decurrent, f 
divided into two un- 
equal lobes, the antical lobe crossing the stem, broadly cordate- 
ovate, generally pointed , somewhat convex , but occasionally 
patulous, ciliate-dentate, less frequently subentire ; postical lobe 
two to three times as large, obovate-oval , the apex rounded or 
obtuse, a/m/c- dent ate, the teeth usually 2-3 cells long, and 1-2 
cells broad at base, the postical margin reflexed ; commissure 
straight or slightly curved, keeled and frequently narrowly 
winged ; cells 16-21 /z, oblong-rotund to hexagonal, of nearly 
equal size throughout, walls most frequently thin, trigones 
small, the marginal cells slightly smaller, rather strongly and 
nearly equally thickened ; cuticle nearly smooth or granular- 
papillate. Involucral bracts larger than the leaves and more 
equally lobed. Perianth oblong-obovate, the mouth shortly 
lobed, ciliate and dentate. Capsule oblong-oval, brown, the inner 
wall with numerous incomplete, less frequently complete, semi- 
annular thickenings. Spores 10-14 /x, pale yellowish-brown, 
finely verruculose ; elaters 6-8 /x broad, pale reddish-brown,, 
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1. Stem with leaves. 2. Cells. 
3. Section of leaf. 
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bispiral. Androecium at the apex of the stem and branches, 
bracts in 4-5 pairs, imbricate, antical lobe entire, apicnlate, 
ventricose at base, postical lobe somewhat larger, dentate near 
the apex ; antheridia 3-6, oval, longly pedicellate, with linear 
and subulate paraphyses. Gemmae in reddish-brown clusters 
at the apex of sterti and upper leaves, oval, more rarely pyriform, 
i-celled. 

var. alata (Kaal.) K. Mull., Bull. Herb. Boiss. II p. 608 (1901). 

On moist rocks and in wet ground. Larger than the type and 
rather flaccid, pale green above, brown below. Leaves large, the 
antical lobe broad, subreniform , more convex, widely crossing the 
stem, frequently longly decurrent, the margin denticulate towards 
the apex or entire ; postical lobe obovate-rotundate, the upper 
half of the margin dentate-ciliate ; commissure frequently strongly 
arched and keeled, sometimes with a tooth ; cuticle smooth or 
nearly so. 

var. uliginosa Jensen. 

In marshes and bogs ; usually reddish to reddish-yellow r 
margin of leaves frequently strongly ciliate-dentate, cuticle 
distinctly papillose ; otherwise resembling the type. 

var. aconiensis (De Not). C. Massal., Spec. Ital. Gen. Scap. in 

Malpigha 16 p. 19 reprint (1903). 

Scapania. aconiensis De Not., Nuov. Cens. Epat. Ital. p. 368 (1865), 

Small , 1-1.5 cm long; antical lobe ovate-oval, frequently 
longly apiculate, entire to subdentate, postical lobe dentate to sub- 
entire, seldom dentate-ciliate ; cell-walls thin with, slight thicken- 
ings at the angles, cuticle verrucuiose and sometimes with papillae ; 
male bracts tinged with red ; gemmae in clusters frequently red, 
at the apex of the uppermost leaves. 

Hab, On moist, shady rocks and banks, and occasionally on decaying- 
wood. 

Distrib. N. to Ross, frequent except in the extreme north ; Ireland., 
Var. uliginosa, uncommon. Var. aconiensis, rare. 

Distinguished from S. gracilis by its broadly cordate and usually pointed 
antical lobe which is 2-3 times shorter than the postical lobe, by the margin of 
the lobes, especially of the postical lobe, being ciliate-dentate instead of 
serrate-dentate, by the ciliate perianth and by the gemmae being almost 
always 1 -celled ; also the common form of the present plant is green and it 
occurs in looser tufts. 

S. aspera has a differently shaped antical lobe, the lobes less unequal and 
not ciliate-dentate, the cuticle coarsely verrucose, the gemmae green and 
mostly 2-celled, and the plant is calcicolous. The more or less decurrent 
antical lobe, crossing the stem, of S. nemorosa, as well as the ciliate-dentate 
leaves, etc., will separate red forms of this species from S. dentata . 
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One occasionally, though rarely, meets with plants of this species with the 
margins only dentate instead of ciliate-dentate ; in these cases the other 
characters of the species must be relied on to distinguish it, but nearly always 
some leaves can be found on which cilia are present. 

The gemmae become dark brown to nearly black with age. 

The var. uliginosa is widely distributed in Britain ; it is usually tinged 
with red, but the leaves are distinctly ciliate-dentate, and it does not resemble 
S. deniata except in colour. 

The var. alata is rare, being known only from Wales at present. It 
resembles a good deal in appearance a green form of the more common var. 
uliginosa with which it is combined by Muller. The depth of the keel of 
the leaves varies considerably in 5. mmorosa, and is sometimes composed of 
several cells in the typical plant. 

Both these varieties are found in wetter ground than the type. An 
extreme form, of shady or wet ground, is the var. fallaciosa Sehiffn. in Lotos no 
1 p 12 1 905. It is very flaccid, green with an occasional tinge of brown, 
margin ’of leaves nearly entire to rather distantly dentate, cell-walls thin. 
This form has not yet been recorded from Britain. 


232. Scapania nimbosa Tayl.. 


Scapania nimbosa lay], in Lehm. Pugill. Plant .(1844) et Trans Bot. Soc, 
Ed. II p. 115 (1846) ; G. L. N., Syn. Hep. Suppl. p. 662 (1847) ; Pears.. 
Hep. Brit. Isles p. 220 (1900). 



1. Stem with leaves. 2. Cells. 
3. Section of leaf. 


Sterile. In tall, loose 
reddish-brown tufts or 
scattered among mosses. 
Stems 4-10 cm long, 
thin, black, fi equently 
denudate towards the 
base, erect , recurved at 
the apex, usually simple, 
sometimes with 1-3 
) ong suberect flexuous 
innovant branches ; 
rhizoids almost absent. 
Le a ve s appr oxi mat e 

below, imbricate and 
regularly inserted above, 
slightly d e c u r r e n t , 
divided almost to the base 


into two sub-equal lobes, 
the antical lobe widely crossing the stem, semi-cordate-ovate, 
pointed or acute at the apex, convex , nearly incumbent, erecto- 
patent, the whole margin distantly and longly spinous-ciliate, 
the teeth 70-160 p long, frequently curved , composed ef 1-2 long 
cells, the base 2-cells broad ; postical lobe slightly or to a third 
larger than the antical lobe, patent, obliquely ovate-oval, acute, 
the postical base arched and crossing the stem and strongly re flexed, 
the remainder of lobe convex and decurved , the margin spinous 
as in the, antical lobe ; commissure very short, keeled ; cells 16-22 
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fx, irregularly rotundate, slightly smaller at the margin, trigones- 
pale yellowish-brown, very large, the lumen being markedly stellate , 
cells at base narrowly obtuse, trigones large, reddish-brown ; 
cuticle coarsely verrucose with hyaline papillae. 

Hab. On shady rock ledges on the hills. 

Distrib. Wales and the western side of the Highlands, 1700-2500 ft. alt.,. 
Cairngorms, 2900-3200 ft. alt., very rare ; Brandon Mountain, Co. Kerry „ 
and Achill Island, Ireland. 

This very distinct and fine species can be recognised in the field from 
5. ornithopodioides by its reflexed postical lobe and the long and frequently 
curved spinous teeth ; it is also generally of a rather different colour, being 
more of a reddish or even yellowish-brown, while the other is of a brighter 
purple, though sometimes the present plant is also of the latter colour. The 
habit is different, S. nimbosa growing in erect tufts, the other in depressed 
patches unless when occurring among other species. 

This is one of the rarest of our hepatics : it is almost invariably found on- 
rocky ledges with other Atlantic species such as Mastigophora, S. ornith- 
opodioides, J amesoniella Carringtoni, Anastrepta and Bazzania tricrenata. 
With S, ornithopodioides it forms a group distinct from our other species in 
having the leaves divided to the base. The stems are generally undivided but 
there is sometimes a single long ascending branch from about the middle of the 
stem. There are frequently 1-3 innovations from near the apex, although no- 
inflorescence has been detected. 

233. Scapania ornithopodioides (With.) Pears. 

fungermannia ornithopodioides With, ex Dill., Bot. Arr. 2 p. 695 no. 14 (1776) 
fide Pearson. 

Jungermannia planifolia Hook., Brit. Jung. pi. 67 (1814). 

Scapania planifolia Dum., Rec. d’obs. p. 14 (1835) ; ! K. Mull., Monog. Scap. 
p. 286(1905). 

Scapania ornithopodioides Pears., Hep. Brit. Isles p. 219 (1900). 
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Sterile. In large 
reddish-purple patches , 

or scattered among 
mosses. Stems 5-12 
cm long, or occasionally 
longer, black, frequently 
denudate below, procum- 
bent , or erect among 
mosses, simple or with 
1-3 ' suberect flexuose 
branches ; rhizoids- 

almost absent. Leaves 
imbricate, very regularly 
inserted, slightly decur- 
rent, divided to the base 
into two unequal lobes, 
the antical lobe semi- 
amplexicaul, convex, incumbent, crossing but almost parallel 
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1. Stem with leaves. 2. Cells. 
3. Section of leal 
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in direction to the stem, roundish-ovate, obtuse or pointed, the 
whole margin ciliate-dentate , with the base spinous-ciliate, the 
teeth 20-70 /x long, mostly straight ; postical lobe twice as large, 
horizontal , ovate, obtuse, flat or slightly convex, the postical 
base crossing the stem, hardly reflexed, the whole margin ciliate- 
dentate with the base spinous-ciliate ; commissure absent ; cells 
1 5-21. /x, irregularly oblong to rotundate, slightly smaller at the 
margin, trigones pale yellowish-brown, very large, the lumen being 
markedly stellate , cells at base narrowly oblong ; cuticle smooth 
or slightly verruculose. 

Hab, Among shaded boulders, grassy slopes and rock ledges on hills. 

Distrjb. Wales and Cumberland to Aberdeen and Sutherland, from 
1000-2000 ft. alt. in the Highlands, rare ; West of Ireland. 


This large species is easily recognised; it forms large reddish-purple 
patches on rock ledges and among boulders, in shady but not wet ground. 
It is the largest species of the genus ; the leaves are divided to the base, the 
antical lobes are closely imbricated and nearly parallel to the stem, while the 
postical lobes are rather distant from one another and are horizontal and 
nearly flat. 

The leaves have usually some small teeth among the longer ones ; the 
teeth are more numerous than in S. nimbosa and are commonly straight, 
except at the base of the leaf where there are a few which are larger and fre- 
quently curved. The cuticle is usually slightly verruculose, but is quite 
unlike the coarsely verrucose cuticle of 5. nimbosa ; the teeth are smooth 
instead of being verruculose as in the other. 

Muller gives a var. integri folia from Norway with quite entire leaf-lobes ; 
this has not been seen in Britain. He states that it is not possible to separate 
the Himalayan S. planifolia from our species ; also that the plant from the 
Hawaiian Islands which Stephani named S. Baldwins is the same species. 

Schiffner points out in Oest. Bot. Zeit. 1904, that Mitten incorrectly 
included S . ? tepalensis Nees with this species. 


234. Scapania dentata Bum. 

Jungermannia nemorosa g purpurascens Hook., Brit. Jung. pi. 21 f. 16 (1812). 

Scapania dentata Dum., Rec. d'obs. p. 1.4 (1835) ; Heeg, Leb. Kiederosterr. p. 
74 (1893) ; K. Mull., Monog. Scap. p. 97 (1905). 

Jungermannia undulata Nees, Eur. Leb. I p. 184 Series A (1833). 

Martinellia undulata g purpurea Lindb., Hep. in. Hib. lect. p. 521 (1875). 
Scapania purpurascens Pears., Hep. Brit. Isles p. 225 pi. 90 (1900). 
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Dioicous. In compact 
purple or reddish, less 
frequently dark green 
tufts. Stems commonly 
2-5 cm long, but some- 
times to 10 cm or more, 
black, rigid, denudate 
below, erect or ascend- 
ing, simple or with 1-2 
branches ; rhizoids 
scarce, absent above. 
Leaves firm , not undit * 
late , closely imbricate, 
semi-amplexicaul, ~J-f 
divided into two un- 
equal lobes, the antical 
lobe convex, incumbent, 
not or seldom crossing the stem, not decurrent , oval-rotund to 
cordate-rotund, or subquadrate, apex rounded or subacute, the 
margin more or less denticulate or entire ; postical lobe 2-3 times 
•as large, obovate , usually rounded at the apex, rather longly 
decurrent, strongly reflexed, denticulate, seldom subentire, the teeth 
acute, 1-2-celled ; commissure straight or nearly so, keeled ; 
cells 16-23 /x, polygonal, walls slightly and equally thickened , 
trigones being absent, marginal cells somewhat smaller, sub- 
quadrate, the walls usually rather strongly and equally thickened ; 
cuticle generally finely verruculose. Involucral bracts rather 
larger than the leaves, lobes more equal and more denticulate. 
Perianth oblong, the mouth truncate, denticulate, sinuate-dentate 
or entire. Capsule oval, the inner wall with numerous incomplete 
■semi-annular thickenings. Spores 1 5—1 8 /x, reddish-brown, granu- 
late-punctate ; elaters 7-9 /x broad, reddish-brown. Androecium 
at. the apex of the stem and branches, bracts imbricate, in 3-5 
pairs, lobes sub-equal, ventricose at base ; antheridia 3-6, globose- 
oval, on a pedicel of about equal length, paraphvses linear and 
leaf-like. Gemmae on the apex and margin of upper leaves, 
greenish-white, broadly oval to rotundate, sometimes ovate, 
most frequently i-celled, but not seldom 2-celled. 

var. speciosa Nees, Eur. Leb. I p. 185 (1833). 

Jungermannia undulata A € speciosa Nees, loe. cit. 

Scapania undulata A e speciosa Nees in G. L. N., Syn. Hep. p. 66 (1844). 
Scapania speciosa Lett, List Hep. Brit. Isles p. 70 (1902). 

Scapania dentata g speciosa K. Mull., Monog. Scap. p. 101 (1905). 

Tall and robust , purplish-red ; stems to 12 cm high, firm, 
■simple or slightly branched, closely and equally leaved. Leaves 
rigid, the antical lobe closely imbricate, convex with the. margin 



1. Stem with leaves (antical view). 

2. Leaf (postical). 3. Cells. 4. Gemmae. 
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incurved , lying on the stem and postical lobe , entire or nearly so„ 
postical lobe about twice as large, rotundate to rotundate-obovate, 
usually strongly serrate-dentate , the postical margin re flexed' 
towards the base ; marginal cells with thickened walls ; cuticle 
finely but distinctly verniculose. 

var. ambigua De Not., Scap. Ital. in Mem. Acc. Tor. ser. II 
p. 359 pi 1 f. 3. 

Scapania undulata var. ambigua De Not., loc. cit. 

Scapania dentaia jS ambigua C, Massal., Spec. Ital. gen. Scap. in Malpighia 

16 p. 23 reprint (1903). 

Antical lobe rather larger, entire ; postical lobe subobovate- 
rotundate, reflexed, entire or with a few teeth ; intermediate 
between S. dentaia and S. undulata. 

Hab. On wet rocks and in springs and stony, marshy ground. 

c Distrib. N. to Shetland, common in the subalpine and alpine regions, 
ascending to 3600 ft. alt. ; Ireland. Fr. April July. 

The antical lobe is convex and is most commonly entire or with, a few teeth 
near the apex, but in some forms it is dentate or serrate-dentate ; the postical 
lobe is reflexed and is usually serrate-dentate. The leaf-cells vary a good deal 
in size in the different forms, being sometimes only 15 - 21 p in typical plants ; 
the cells near the margin have often strongly thickened walls. 

S, dentaia differs from S. ■undulata in its rigid and not undulate leaves, the 
postical lobe broadly obovate and reflexed, the teeth longer and more numer- 
ous, the antical lobe frequently dentate, both lobes less rotundate, cells with 
somewhat thickened walls, and the colour commonly purple. In ,S*. undulata 
the leaves are rather flaccid and usually undulate, the antical lobe in most 
cases crosses the stem, the postical lobe is generally reflexed only at its 
postical margin, teeth when present are confined to the uppermost leaves and 
short and obtuse, and the cell-walls thin. Some specimens might, however, 
be as well placed to the one species as to the other. The var. ambigua is. 
intermediate in character between the two, but is, in general, more like S. 
dentaia than the other, being more in agreement in the shape of the postical 
lobe, which is also more or less dentate and is reflexed, and in the firmness of 
the plant. Under this variety should probably he placed forma inermis, 
stems 4-8 cm long, rigid, leaves approximate, Arm, dark purple, antical lobe 
entire, postical lobe obovate-rotundate, 2-3 times as large as the antical lobe, 
entire or with a few, small, distant teeth on the uppermost leaves. Muller 
includes all the various forms which are intermediate between S. dentata 
and S. undulata in the var. ambigua. 

Var. speciosa is a large and beautiful plant with frequently a brilliant 
mixture of colours from purple to green and yellow. It is found on wet rocks 
and on banks where water is constantly present. 

A rather frequent plant of the subalpine region on. wet rocks, especially 
when near waterfalls, is forma minor , stems 1-2.5 cm long, firm, suberect to- 
erect, leaves rigid, reddish-purple, antical lobe convex, dentate to serrate- 
dentate, on the sterile stems frequently subentire or entire, postical lobe about 
twice as large as the antical lobe, oblong- obovate , reflexed, serrate-dentate. 
This has the leaf armature of S. purpurascens as figured by Pearson. Hooker 
states that his Jung, nemorosa g purpurascens is abundant on the Scotch 
mountains, but the form which he figures in Plate 21 fig. 16. with both lobes 
rather strongly dentate, is uncommon on the hills. He mentions that “the 
lobules in the lower part of the plant appear occasionally to have the teeth 
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nearly obsolete,” but he might have added in the upper part also. There is 
no other species than S. dentata on our hills to which his description applies, 
though it would have been more accurate if he had given the antical lobe as 
being most commonly subentire or entire. 

235. Scapania intermedia (Husnot) Pears. 

Scapania nemorosa var. intermedia Husnot, Hep. Gall. p. 22 (1875). 

Scapania intermedia Pears., Hep. Brit, Isles p. 227 (1900) ; K. Mlill., Monog* 

Scap. p. 115 (1905). 

Dioieous. In small 
compact, pale rose or 
greenish-white patches. 
Stems 5~io nun long, 
black or brown, rigid, 
denudate below, as- 
cending, simple ; rhi- 
zoids scarce, absent 
above. Leaves firm, 
closely imbricate, A~§ 
divided into two unequal 
lobes, the antical lobe 
convex, incumbent, not 
or rarely crossing the 
stem, not decurrent, 
oval to rotund-quadrate, 
apex generally acute or 
pointed but frequently 
obtuse or rounded, 
the margin sharply dentate, teeth 1 -2 cells long ; postical lobe 
twice, seldom three times, as large, oblong-obovate, rounded at the 
apex, shortly decurrent, nearly fiat, the postical margin usually 
re flexed only at the lower part, the whole margin sharply dentate 
with the upper half serrate-dentate, the teeth 1-3 cells long ; com- 
missure straight, keeled ; cells 15-21 fi, polygonal, the walls 
somewhat thickened, especially at the angles, marginal cells smaller, 
subquadrate with strongly and nearly equally thickened walls ; 
cuticle granular-punctate. Invo.lucral bracts rather larger than 
the leaves, coarsely serrate-dentate. Perianth narrowly oblong, 
sinuate-entire or dentate. Androecium at the apex of the stem 
and branches, bracts in 3-5 pairs, ventricose at base, the antical 
lobe slightly dentate or entire, the postical lobe dentate ; anther- 
idia 2-3, globose, on a pedicel of about equal length. Gemmae in 
greenish clusters on the apex of the uppermost leaves, or scattered 
on the margin, rot undate or broadly oval, 1-2-celled. 

Hab. On moist shady rocks and on decaying logs. 

D i st rib. Derby and Yorkshire to Aberdeen, rare ; Ireland. Fr. 
April- June. 



1. Stem with leaves (antical view). 
2. Leaf (postical). 3. Cells. 
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This plant differs from typical 5. dentata in its small size, pale rose or 
sometimes greenish colour, the frequently acute or subacute and rather 
narrowed antical . lobe, and the less reflexed postical lobe, but forms of 5 . 
dentata occur in which most or all of these characters can be seen. Muller 
doubts if the two can be always separated ; I am very doubtful if the present 
plant be other than a drier ground form of that species. Some plants are found 
in Scotland which might apparently as well be placed to one as to the other ; 
the size of the leaf-cells, the thickness of the walls and the armament on the 
margins can be exactly matched in both plants. 

On some of the more slender stems, the postical lobe may be curved and 
reflexed as in typical 5. dentata. 

This plant is generally described as being intermediate between S. dentata 
and S. umbrosa ; it has the habit and size of the latter, but does not much 
resemble it, and it belongs to a different group in the genus. 

The dentate, not ciliate- dentate, leaves, the entire or slightly dentate 
mouth of perianth, the frequently 2-celled gemmae, etc., will separate it from 
small forms of 5. nemorosa. 

236. Scapania undulata (L.) Dum. 

Juns'ermannia undulata L., Sp. Pl. p. 1132 p.p. (1753) ; Hook., Brit. Jung 
"pi. 22 (1812) ; Nees, Eur. Leb. I p. 185 Series B (1833). 

Scapania undulata Dum., Rec. d’obs. p. 14 (1835) ; Pears., Hep. Brit. Isles 
pl. 89 exclud. text. p.p. (1900) ; Lett, List Sp. Hep. Brit. Isles p. 72 (1902). 

Dioicous. In loose or compact pale green or dark green, 
seldom reddish tufts. Stems 2-8 cm long or more, black, with the 
leaves mostly destroyed below, erect or ascending, usually much 
branched ; rhizoids scarce, absent above. Leaves ■rather flaccid 
when moist , undulate when dry , imbricate, unequally bilohed, 
the antical lobe slightly convex, incumbent, generally slightly 
crossing the stem, not de-current or very slightly so, rotund -quadrate 

or almost circular , the 
margin quite entire ; 

postical lobe twice as 
large, in the upper 
lea ves fr equently nearly 
eq ual , rotu nd< >bo vate, 

rather longlv decnrrent, 
entire or with a few 
distant obtuse 1 -celled 
teeth on the uppermost 

leaves, the postical 

margin undulate , re- 

flexed in the lower 
part ; commissure 1 nearly 
1. Stem with leaves (antical view). straight, keeled, often 

2. Leaf (postical). 3. Cells. winged ; cells 20-30 /x, 

polygonal, walls (kin, 
trigones absent , marginal cells smaller, subquadrate with thin 
< walls ; cuticle smooth. Involucral bracts rather larger than the 
leaves, lobes frequently denticulate, teeth 1 -2-celled, acute or 
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obtuse. Perianth oblong, truncate, the mouth sinuate-entire or 
distantly denticulate. Capsule oval, the inner wall with numerous 
incomplete, seldom complete, semi-annular thickenings. Spores 
15-20 /x, brown, finely granular ; elaters 8-10 a broad, reddish- 
brow n. Androecium at the apex of the stem and branches, 
bracts in 3-5 pairs, imbricate, ventricose ; antheridia 3-6, globose- 
oval, on a pedicel of about equal length ; paraphyses linear or 
subulate. Gemmae in clusters at the apex of the upper leaves, 
greenish-white, oval to subrotund, mostly 2-celled. 

var. aequatiformis De Not., Mem. Acc. Tor. Ser. II p. 360 (1863) • 
K. Mull., Rabh. Krypt. FI. II p. 440 (1915). 

Plant strong, densely leaved towards the upper part of the 
stem. Leaves deeply divided, commissure short, curved ; 
antical lobe of upper leaves widely crossing the stem and nearly as 
large as the postical lobe . 

Hab. On rocks in streams and in springs and marshes. 

Distrib. N. to Shetland, common in the subalpine and alpine regions, 
ascending to the highest springs in the hills, uncommon in the cultivated 
regions ; Ireland. Fr. May- June. var. aequatiformis , uncommon. 

The typical form of this plant is very distinct ; the leaves are green, rather 
flaccid and more or less undulate and frequently partly destroyed by the action 
of water ; the antical lobe is quadrate-rotund and quite entire, lying .on the 
postical lobe, both being almost flat ; the postical lobe is rather longer than 
broad and rotundate-obovate, either entire or occasionally with a few obtuse, 
distant teeth which are confined to the uppermost leaves. Notes are given 
under other species which might be confused with it. Pearson’s description 
in Hep. Brit. Isles includes forms with dentate leaves which are generally 
placed to S. dentata, as is done here. 

The varieties given by Nees under S. undulata cannot now be employed, 
as he included different species under this name. Muller has bad the oppor- 
tunity of examining Nees’ specimens, the results being given in his Monograph. 

In this species it is very difficult to give varieties which show' any degree of 
constancy ; the different forms seem to depend mainly on the habitat, whether 
in stagnant or in running water or on wet rocks, also whether on the hills or 
on the low ground, while the plants of intermediate habitats seem to be 
intermediate in their characters. There are at least two very different sub- 
merged forms, one being flaccid with several long leafy branches from the lower 
half of the stem, the other being rigid with numerous stolons from near the 
base of the stem. I have seen the latter from a hill loch in the Grampians ; 
it may be the forma flagellaris of Muller’s Monograph, of which, how'ever, I 
have not seen a specimen. A form, gathered in Wales by Mr. D. A. Jones, 
has received the manuscript name of var. oblongifolia Schiffn. It is a very 
flaccid, green plant, with the leaves approximate to distant, the antical 
lobe oblong-quadrate and the postical lobe oblong-obovate. 

237. Scapania uliginosa (Swartz) Dum. 

Jungermannia uliginosa Swartz in Lindenb., Syn. Hep. Eur. p. 59 (1829). 
.Scapania uliginosa Dum., Rec. d’obs. p. 14 (1835). 
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Dioicous. In large 
reddish-brown to purple or 
dark green tufts. Stems. 
5-10 cm long, rather 
flaccid, black or reddish- 
brown, with the leaves 
mostly destroyed below, 
erect or ascending, sim- 
ple or frequently with 
several branches ; rhi- 
zoicls scarce. Leaves 
slightly flaccid when 
moist,, crisped 'when dry , 
distant below, approxi- 
mate to imbricate above, 
i-| divided into two 
greatly unequal lobes,, 
the antical lobe strongly convex , incumbent, rather tangly decurrent, 
hardly or slightly crossing the stem except in the uppei leaves,, 
uniform, quite entire / the postical lobe 3-4 times as large, undu- 
late, suborbicular, longly decurrent , quite entire, the postical margin 
strongly reflexed ; commissure short, usually strongly curved , 
keeled ; cells 20-30 /x, 5-6-angled, walls usually purple, slightly 
thickened, trigones small, marginal cells smaller, subquadrate 
with slightly and nearly equally thickened walls, the trigones, 
being minute or absent ; cuticle granular-punctate or smooth. 
Involucral bracts slightly larger than the leaves, less unequally 
bilobed, the margins entire. Perianth longly exserted, frequently 
imperfectly formed, oblong-obovate, truncate, the mouth sinuate- 
entire or slightly denticulate. 

Hab. In alpine streams, springs and stony marshy ground. 

Distrib. Wales and Yorkshire to Aberdeen, from 1 S00 -3600 ft. alt., 
rarely, descending to 900 ft. alt., frequent in the Highlands, rare elsewhere ; 
Ireland. Fr. June- Aug. 

This is an easily recognised plant and not likely to be confused except with 
the closely related S. obliqua. The small reniform antical lobe, which is. 
rather longly decurrent, will separate it from 5. dentata or 5. undulata ; the 
leaves of the present plant, are also quite entire, the antical lobe is strongly 
convex and the postical lobe longly decurrent. It is never of a pale green 
colour as in some other aquatic species. 

The lumen of the marginal cells is generally coloured even if the other cells 
are colourless ; the trigones are most readily seen when there is no colouring, 
matter in the walls. 

Fruit is very rare in this species ; perianths are common, but are fre- 
quently .imperfectly ' formed. 

In this species may be noticed at times several pairs of small leaves on the- 
stem, with the antical lobe sometimes saccate as if it might contain antheridia,. 
but it is not larger than the normal antical lobe, nor have I been able to detect. 



1. Stem with leaves (antical view). 
2. Leaf (postical). 3. Cells. 
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antheridia, in them. Nees gives the male bracts as being in 4-6 pairs at the 
middle of the stem, half as large as the ordinary leaves and nearly equally 
bilobed, with only one antheridium in each. In 5. obliqua the antheridia 
number 3-4 in each bract. 

238. Scapania obliqua (Arneil) Schiffn. 

Martinellia obliqua Arneil, Revue Bryol. p. 1 (1905). 

Scapania obliqua Schiffn., Bry. Fragm. in Oest. Bot. Zeit. No. 1 p. 5 reprint 
(1905). 



Dioicous. In large 
swelling compact dull 
green to brownish-green 
tufts, occasionally with a 
slight purple tinge. 

Stems 4-10 cm long, 
flaccid , reddish-brown to 
nearly black, with the 
leaves mostly destroyed 
below, erect, simple or 
sparingly branched ; rhi- 
zoids scarce, absent 

above. Leaves flaccid. 
when moist, crisped 

when dry, distant below, 
approximate above, i-f 
divided into tw r o unequal 
lobes, the antical lobe 
1. Stem with leaves (antical view). convex, laxly incumbent, 

2. Leaf (postical). 3. Cells. longly decurrent , widely 

4. Gemmae (after Arneil). crossing the stem , 

obliquely cordate-ovate rounded at the apex, quite entire ; 
the postical lobe twice as large, strongly undulate , obliquely 
rotundate, longly decurrent, quite entire or the uppermost leaves 
with a few distant , minute teeth , the postical margin and frequently 
the upper half of lobe broadly reflexed ; commissure short, usually 
strongly curved, keeled; cells 20-30 p, 5-6-angled, walls usually 
coloured, slightly thickened, trigones minute, marginal cells 
smaller, subquaclrate, with slightly and equally thickened walls ; 
cuticle smooth or granular-punctate. Involucral bracts slightly 
larger than the leaves, less unequally bilobed, the margins entire. 
Perianth longly exserted, oblong, truncate, the mouth entire or 
remotely and minutelv denticulate, the teeth obtuse. Androecium 
in a terminal spike, bracts in 6-8 pairs, closely imbricate, with the 
.apex of the postical lobe reflexed, J bilobed, lobes subequal, 
strongly ventricose at base ; antheridia 3-4, oval, on a pedicel of 
about equal length'; paraphyses numerous, linear to lanceolate. 
Gemmae (teste Arneil) oval, 1-celled. 
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Hab. In alpine streams, springs and marshy ground. 

Distrib. Wales; Dumbarton to Inverness and Aberdeen, 1900-2700* 
ft. alt., rather frequent. 

This plant occurs in large swelling tufts at the side of alpine rills and on 
wet ground on the hills in the same kind of places as 5. undulaia and S. 
dentata ; its brownish-green colour attracts attention as being different from 
either of these, the purple tinge sometimes seen on the uppermost leaves not 
being generally present ; the longly decurrent antical lobe, which, can be 
observed with the lens, will at once distinguish it from either. 

5. paludosa is of a pale green colour, more flaccid and with a highly arched 
commissure of leaf, antical lobe of different shape and postical lobe occasionally 
dentate. 

S. obliqua is more closely related to S. uliginosa than to any other. 
Although typical forms of the plants differ considerably, they are connected 
by intermediates. It is as well to keep them distinct, at least for the present, 
as A. uliginosa is a common species on our higher Scottish hills, while the other 
is uncommon or rare, although the conditions under which they occur are 
apparently the same ; also S. uliginosa is not considered to be one of the varia- 
ble species. S. obliqua differs from the typical form of that plant in its green 
colour, flaccidity, larger leaves, antical lobe of a different shape and widely 
crossing the stem, the postical lobe undulate and reflexed and sometimes with, 
a few, very small, obtuse teeth on the uppermost leaves ; these teeth being 
very slight protuberances on the margin. 


239. Scapania paludosa K. Mull. 

Scapania undulata var. paludosa K, Hull., fiber die 1900 ges. Leb. in Bot, 
Centralbl. p. 8 reprint (1901). 

Scapania paludosa K. Mull., Bull. Herb. Boiss. p. 40 (1903) ; Monog. Scap 


Dioicous. In large 
grass-green or yellow- 
green tufts . Stems 3-8 
cm long or more, reddish- 
brown or green, flaccid,, 
ascending or erect, 
simple or sparingly 

branched ; rhizoids 

scarce. Leaves very 
flaccid and undulate , 

hardly imbricate, f 
divided into two un- 
equal lobes, the antical 
lobe slightly convex, 

incumbent, widely cross- 
ing the stem , rather 
longly decurrent , cordate - 
r e n if o r m , the apex 
rounded or apiculate, 
the margin entire or 


1. Stem with leaves (antical view), 
2. Leaf (postical). 3. Cells. 
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indistinctly sinuate-dentate in the uppermost leaves ; postical lobe 
2- 3 times as large, almost circular, seldom pointed at the apex, 
longly decurrent, not reflexed or seldom so, slightly dentate or 
occasionally entire, the teeth short, subacute, mostly 1 -celled ; 
commissure short, semi-circular, keeled and winged ; cells 19-23 
y Lf 5- 6-angled, walls thin, trigones absent, 3-4 rows of marginal 
cells rather smaller, almost quadrate with the walls thickened , 
cells near base with small trigones ; cuticle granular-punctate. 
Involucral bracts slightly larger than the leaves, more equally 
bilobed, commissure nearly straight, the antical lobe slightly 
denticulate, the postical lobe shortly dentate. Perianth oblong- 
oval, strongly reflexed, truncate, the mouth sinuate-entire or 
almost obsoletely dentate. 


var. vogesiaca K. MiilL, Bull. Herb. Boiss. p. 40 pi. 1 f. 11 (1903) ; 
Monog, Scap. p. 94 pi 8 f. 8 (1905). 

Stems usually reddish, both lobes of leaf very longly decurrent, 
the antical lobe subdentate , the postical lobe dentate or denticulate,, 
teeth 1-2 cells long, acute. 

Hab. In alpine marshes. 

Distrib. Perth to Aberdeen and Ross ; rare. Var. vogesiaca, 
Canlochan, Forfarshire ; Aberdeen. 

The short semi-circular commissure, together with the marked flaccidity 
of the leaves, serve to distinguish this plant. 5. undulata is sometimes 
flaccid, but it has a different commissure and the antical lobe is not decurrent.. 
5. irrigua has less flaccid leaves, the lobes generally acutely pointed or apicu-- 
late the antical lobe hardly decurrent and the postical lobe only shortly so, 
the commissure usually only slightly arched, though occasionally greatly so,, 
and the cells with small but distinct trigones. 

S. paludicola Loeske and K. Mull, has not yet been detected in Britain 
though it probably occurs. It is found in similar situations to 5. paludosa, 
to which it bears a good deal of resemblance, but prefers calcareous districts. 
The presence of trigones will separate it as well as the leaves being usually 
somewhat pointed. The cordate antical lobe widely crossing the stem and 
the strongly arched commissure will make it known from, marsh forms of' 
5. irrigua. 


240. Scapania irrigua (Nees) Dum. 

Jungerniannia irrigua Nees, Eur. Leb. I p. 193 (1833). 

Scapania irrigua Dum., Rec. d’obs. p. 15 (1835). 

Dioicous. In small yellowish -green, seldom brownish,, 
tufts, or scattered among ’ mosses. Stems 2-5 cm long,. 
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brown or green, rather 
flaccid, flexuose, as- 
cending, simple or 
sparingly branched ; 
rhizoids somewhat scarce 
but extending to apex of 
stem. Leaves rather 
flaccid, thin, approxi- 
mate, or imbricate near 
apex of stem, embracing 
the stem, J- divided 
into two unequal lobes, 
the antical lobe convex 
and loosely incumbent or 
erect o- patent with the 
1. Stem with leaves (antical view). apex • i ncurved , slightly or 

2. Leaf (postical). 3. Cells. 4. Gemmae. not crossing the stem, 

commonly not or hardly 
decurrent, cordate-triangular or subreniforni-tri angular, acutely 
pointed or apiculate , the margin entire or rarely subdent ate near 
the apex of the uppermost leaves ; postical lobe twice as large, 
frequently undulate, broadly oblong-obovate to subrotund-ohovate, 
apiculate , shortly decurrent, the postical margin and occasionally 
the whole lobe reflexed, the margin entire or sometimes remotely 
subdent ate near the "apex ; commissure usually only slightly 
curved but variable, keeled, and sometimes winged ; cells 19-24 
lx, roundish-polygonal to roundish-quadrate, translucent, slightly 
smaller at the margin, walls thin, trigones small but distinct ; 
cuticle granular-punctate. Involucral bracts slightly larger than 
the leaves. Perianth scarcely twice as long as broad, oblong-oval, 
sometimes plicate above, the mouth truncate, dentate or entire. 
Capsule oval, the inner wall with complete and incomplete semi- 
annular thickenings. Spores 9-12 /x, brown, granular. Androe- 
ciurri at the apex or middle of the stem, bracts in 3-4 pairs, smaller 
than the leaves, ventricose ; antheridia 2-4, broadly oval, on a 
pedicel of about equal length. Gemmae in clusters at the apex 
and margin of the uppermost leaves, greenish-yellow, elliptical 
or oval, 2-celled. 

Hab. On wet grassy ground, marshes and bogs and on wet banks. 

Distrib. N. to Shetland, generally distributed but rather uncommon ; 
Ireland. 



Can nearly always be distinguished from S. undulata by the presence of 
trigones, which are small but distinct, and by the rhizoids extending along the 
whole length of the stem except in the younger parts ; the lobes are usually 
pointed and the antical lobe more or less reniform- cordate ; the colour of the 
plant is generally distinctive, being dirty yellowish-green and of rather a 
greasy appearance ; it is found usually growing on soil, most frequently in 
marshy ground, and rarely, if ever, directly on rocks ; it generally occurs only 
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in small patches. S. subalpina has more equal lobes which are also usually 
dentate, the antical lobe more rotundate, the marginal cells nearly always with 
thickened walls and much smaller than at the middle of the leaf, the postical 
lobe longly decurrent ; the last character will distinguish the forms of S. 
subalpina "with thin cell-walls. Some specimens of the present plant are, 
however, difficult to separate from it and from S. undulata. The commissure 
of leaf is variable, especially in subalpine forms ; in these it is sometimes 
considerably, though seldom much, curved. The perianth is comparatively 
.shorter than in the allied species. 

241. Scapania curta (Mart.) Dum. 

Jungennannia curta Mart., FI. Crypt. Erlang, p. 148 (1817). 

Scapania curia Dum., Rec. d’obs. p. 14 (1835) ; G. L. N., Svn. Hep. p. 69 
(1844). 

Dioicous. In small, depressed, loose, yellowish-green or 
seldom reddish tufts, generally on soil. Stems 1-2 cm long, 
brown, ascending or erect, usually simple but frequentty with an 
innovation from below the perianth ; rhizoids numerous below, 
scarce to absent above. Leaves approximate to imbricate, 
sometimes rather distant, slightly or not accrescent, not decurrent, 
| divided into two unequal lobes, the antical lobe erecto-patent, 
not. crossing the stem, ovate to quadrate-ovate, usually acute, entire , 
or occasionally serrate-dentate towards the apex ; postical lobe 
about twice as large or frequently only a half larger, almost 

flat, oblong-obovate, the 
apex acute, apiculate or 
rounded, the margin 
entire or slightlv den- 
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slightly 
straight, 
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walls more 
thickened, 


commissure 
curved or 
keeled ; cells 
roundish- oval, 
or less 
marginal 
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1. Stem with leaves (antical view). 

2. Leaf (postical). 3. Cells. 4. Gemmae. 


cells slightly smaller, 
frequently subquadrate, 
the walls nearly 
equally thickened ; 
cuticle smooth, or slightly 
granulate. Involucral 
bracts rather larger 
than the leaves and more 
equally bilobed, sometimes undulate. Perianth oblong-obovate, 
subplica te above, the mouth truncate, irregularly dentate and 
dentate-ciliate, the teeth 1-2 cells long, but sometimes only 
sinuate-dentate. Capsule cval. Spores 8-10 /x, finely papillose, 
plants more slender. Androecium at the apex of the stem, 
bracts in 4-6 or more pairs, imbricate, frequently tinged with 
reddish-brown, almost equally bilobed, ventricose ; antheridia 
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2-3, oval. Gemmae on the apex and margins of the upper leaves,, 
greenish-yellow, variable in shape, elliptical to oblong, sometimes, 
nearly pyriform or slightly angular, 1-2-celled. 

var. geniculata (C. Massal.) K. Mull., Bull. Herb. Boiss. p. 600' 
(1901) ; C. Massal., Spec. Ital. Gen. Scap. Malpigha 16 p. 32 
reprint (1903). 

Scapania geniculata C. Massal., Hep. Venet. Fasc. 1 p. 20 pi. 1 (1879). 

Prostrate, green, branches often geniculate. Leaves imbricate, 
accrescent, quite entire, the antical lobe rhomboid-oval, commonly 
rounded-obtuse at the apex , sometimes crossing the stem, postical 
lobe obovace-oval, the apex rut undale. Perianth entire or dentate. 

Hab. On moist banks and sides of ditches. 

Distrib. N. to Shetland, frequent ; Ireland. Var .geniculata, Balmoral,, 
1884 ( G . Stabler), Inverness, Sutherland. 

This is not likely to be confused except with 5. scandica or with small 
forms of 5. inigua. S. curta differs from the latter in having the lobes less 
deeply divided, antical lobe not cordate, postical lobe frequently rounded at 
the apex and concave or slightly convex, not widely reflexed as is frequently 
the case with S. irrigua, cells with thicker walls and larger trigones ; also it is 
most commonly found on loamy banks. 

The var. geniculata, with its rounded apex of leaves, has much resem- 
blance to S. Helvetica Gottsche, which may occur on some of our higher hills. 
The variety is rather a smaller plant, leaves less rigid and more accrescent, 
.trigones smaller. The antical lobe of the sterile stems is sometimes apiculate. 

242. Scapania scandica (Arnell & Buch.) 

Martinellia scandica Arnell and Buch, Bo tan. Notts, p. 1 (1921) ; Arnell, 
Die schwedisc. Art. d. Gatt. Diplophyllam u. Martinellia in Gate. K. 
Vet. o. Vitt.-Samh. Handl. p. 26 reprint (1922). 

Dioicous. In reddish- 
brown tufts, usually on 
m o i s t r o c ks. S t e m s 

1-1.5 cm long, flexuous, 
a see n cl i n g, s 1 e n d e r, 
simple or slightly 
branched ; rhizoids 
rather numerous below, 
scarce to absent in 
the upper part of the 
stem. Leaves rather 
distant , widely spread- 
ing, not accrescent, 
divided into two un- 
equal lobes, the antical 
lobe generally somewhat distant from the postical lobe, not 



1. Stem with leaves. 2. Cells. 



LXI. SCAPANIA 


395 


crossing the stem, oblong-quadrate to broadly ovate-quadrate, 
the apex obtusely rounded , occasionally subacute or apiculate 
especially on sterile stems, the margin entire / postical lobe 
twice as large or more, oval-oblong to oblong, the apex rotundate , 
flat or slightly concave, the margin entire, lightly reflexed ; 
commissure slightly curved ; cells 15-30 j u, the walls commonly 
slightly thickened, trigones distinct ; cuticle verruculose. Involu- 
cral bracts larger than the leaves but otherwise resembling them. 
Perianth oblong, narrowed towards the base, the mouth truncate, 
sinuate, entire. Androecia in small rosy heads at the apex of 
the stem, seldom intercalary, bracts in 2-3 pairs, shortly bilobed, 
the lobes equal or nearly so, rotundate at apex. Gemmae elliptical 
or oblong. 

Hab. On. shady rocks, seldom on earth. 

Distrib. Perthshire, Aberdeenshire, rare. 

Closely allied to 5. curia but differs from it by its narrower postical 
lobe which is not obovate and nearly always rotundate at apex, cells rather 
smaller and the mouth of the perianth always entire, or nearly so ; the apex 
of the antical lobe is also generally rounded and the plant is altogether more 
slender than is commonly the case with 5. curta, the leaves are distant and 
the postical lobe widely spreading. Both lobes are occasionally apiculate 
but otherwise entire except on gemmiferous stems, the antical lobe being 
then sometimes irregularly dentate. This species is almost confined to moist 
rocks, seldom occurring on soil. plants and gemmae are common. Its 
distribution in Britain is very imperfectly known yet. 

S. curta var. geniculata is prostrate, green, leaves imbricate and accrescent,, 
antical lobe rhomboid-oval, postical lobe broadly obovate, perianth sometimes 
distinctly dentate. 

Nearly all the British plants named S. rosacea which I have examined are 
5. curia, the remainder being S. scandica. The S. rosacea of No. 1 63 of Carr. 
& Pears. Exs. which I have examined is S. scandica, as Buch, states where he 
is quoted by Arnell in the latter’s work on the Swedish Scapania. It is a 
plant gathered by Sim in Aberdeenshire. This number is given by Muller,, 
who has also examined it, as being S. curta var. rosacea, but it is unlike his 
description of that plant, and at that time S. scandica had not been published.. 
Arnell states that Lindberg’s S. rosacea is S. curia, and he does not now consider 
the former as a Swedish plant. The S. rosacea of the more southern Continen- 
tal botanists is apparently different from, the plant which we, in common with 
Scandinavian botanists have hitherto considered as that species or variety.. 


243. Scapania umbrosa (Schrad.) Bum. 

Jungermannia convexa Scop., FI. Carn. ed. 2 p. 349 (1772) ? 

Jungermannia umbrosa Schrad., Syst. Samml. Crypt. Gew. 2 p. 5 (1797) ; 

Hook., Brit. Jung. pi. 24 (1812). 

Scapania umbrosa Dum., Rec. d’obs. p. 14 (1835). 

Scapania convexa Pears., List Canad. Hep. p. 15 (1890). 
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1. Stem with leaves (antical view). 

2. Leaf (postical). 3. Cells. 4. Gemmae. 


Dioicous. Small. In 
whitish-green to yellow- 
ish-green or occasionally 
rosy tufts. Stems .5-2 
cm long, reddish-brown, 
pale above, flexuose, as- 
cending, frequently 
decurved at the apex, 
simple or sparingly 
branched ; rhizoids 
scarce, absent above. 
Leaves accrescent and 
imbricate above, not de- 
current, § divided into 
two unequal lobes, the 
antical lobe slightly con- 
vex, closely incumbent , 


not crossing the stem, ovate , acute , nearly parallel to the stem , serru- 
late-dentate towards the apex ; the postical lobe 2-3 times as large, 
oblong-ovate , acute , decurved and frequently almost secund, 
serrate-dentate in the upper half, seldom sub-entire ; commissure 
nearly straight, forming an acute angle with the stem, keeled; 
cells 16-25 / x , roundish, walls usually considerably thickened* 
trigones large, marginal cells smaller, subquadrate, the walls 
strongly and nearly equally thickened ; cuticle granular-punctate. 
Involucral bracts larger than the leaves, more equally bilobed and 
less dentate. Perianth longly exserted, frequently rosy purple 
at the base, oblong, the mouth truncate, sinuate-entire. Capsule 
oval-oblong, reddish-brown, inner wall with complete and incom- 
plete semi-annular thickenings. Spores 8-10 fi t pale reddish- 
brown, finely punctate ; elaters 6-7 p bioad, reddish-brown. 
Androecium at the middle or apex of the stem, bracts in 4-6 pairs, 
imbricate, smaller than the leaves, the lobes equal , subrotund and 
entire , ventricose, generally rosy-purple ; antheridia 1-2, broadly 
oval, shortly pedicellate. Gemmae in reddish-brown clusters 
at the apex of the stem, elliptical-oblong, 2-ceIled. 


Hab. On decaying logs, stumps, peaty banks and half-buried rocks in 
moist sheltered places, usually in subalpine districts. 

Distrib. N. to Shetland, rare in the S. of England and in the drier 
districts ; Ireland. Fr. March-May. 

This is such a distinct species that it can hardly be mistaken ; the antical 
lobe is nearly parallel to the stem, and both lobes are narrow, acute and serrate; 
occasionally the lobes are subentire in young or depauperate plants, but the 
shape and direction of the antical lobe remains characteristic. 
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Subfamily Eadnloideae 

Raduleae Spruce ; Stephaninoideae Schiffn. 

Plants rather large, rarely small, usually forming depressed 
patches. Stems arising from a rhizomatous base, prostrate, laxly 
pinnate or sub-pinnate, branches all lateral and infrafoliar in 
origin. Leaves incubous, complicate-bilobed, margins nearly 
always entire, the postical lobe smaller with its free margin generally 
appressed to the underside of the antical lobe, the rhizoids arising 
from a mamilliform protuberance near its fold. Underleaves 
everywhere absent. $ inflorescence acrogenous, frequently with 1-2 
sub-floral innovations, very rarely cladogenous. Archegonia 
5-16. Perianth usually strongly frontally compressed, rarely 
sub-terete, very rarely plicate, the mouth wide, truncate , bilabiate. 
Capsule shortly and stoutly pedicellate, generally oval-cylindrical, 
4-valved to the base, the walls of two layers of cells. Spores 
large, globose, Elaters long, slender, obtuse, closely bispiral. 
x\ndroecia spicate, usually terminal on the branches, bracts with 
1-2, rarely 3 antheridia. Gemmae discoid, arising from the margin 
of the leaf. 


LXII. RADULA Dum. 

Raditla Dum. p.p., Comm. Bot. p. 112 (1822) ; Rec. d’obs. p. 14 (1835). 
Marti nellius S. F. Gray p.p., Nat. Arr. Brit. PI. 1 p. 691 (1821). 

Stephan ina O. Kuntze, Rev. Gen. PI. p. 839 (1891) ; Schiffn. in Engl, and 
Prantl, Nat. Pflanz. I 3 p. 113 (1895). 

Characters of the subfamily. 

There is no difficulty in recognising this genus, it having the unique 
character of the rhizoids being attached to the postical lobe of the leaf ; there 
are also none of our other genera with the same habit, except Madotheca „ 
Lejeunea and Frullania , and these have easily observed underleaves. 

The species of Radula show much uniformity, making it sometimes 
difficult to separate them. The most important character in general is the 
shape and position of the postical lobe, and whether it be inflated or not at 
the base. The only common species in Britain, R. complanata , is however 
readily known by its paroicous inflorescence, which is nearly always present ; 
R. Lindbergiana is subalpine and alpine, and the remainder are atlantic. 

f Postical lobe large, rounded-cordate, widely crossing the stem 
X J 2 49 • voluta 

\ Postical lobe more or less quadrate, not or little crossing the stem 2 

9 / Paroicous; usually with perianth 244. complanata 

\Dioicous ; rarely with perianth 3 

o /Mature leaves very convex, brown ; postical lobe tumid... 247 . aquilegia 
6 \ Mature leaves flat or slightly convex, brown or green ; postical lobe flat . . .4 
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, /Usually green, margin of leaf frequently gemmiferous. . .245, Lindbergiana 
\ Olive or reddish-brown, gemmae absent 5 

f Postical lobe quadrate, 4 5 times smaller than the antical lobe, antical 

-J lobe- crossing the stem.- 246. Carringtonii 

j Postical lobe obliquely ovate, 5-7 times smaller than the antical. lobe, 
L antical lobe not crossing the stem ; plant much smaller... 248. Holtii 


244. Radula complanata (L.) Bum. 

Jungermannia complanata L. , Sp. PI. p. 1133 (1753). 

Radula complanata Dum., Comm. Bot. p. 112 (1822). 

Paroicoiis. In thin, 
usually pale yellow-green 
patches. Stems 2-5 cm 
long, prostrate, irregular- 
ly and laxly pinnate ; 
rhizoids confined to the 
underside of the postical 
lobes of the leaves. 
Leaves distant below, 
closely imbricate above, 
patent , the margins 
entire, unequally bibbed 
the antical lobe rotun- 
date, broader than long, 
crossing the stem, 
nearly flat, the postical 
lobe 4-5 times smaller, 
almost quadrate, not 
crossing the stem, appressecl to the antical lobe, the outer angle 
obtuse, seldom acute ; cells 2.0-25 /x, roundish-polygonal, opaque, 

being filled with numerous chloroplasts and with 1- 3 granular 

oil-bodies, walls thin, trigones small ; cuticle smooth. Involucral 
bracts embracing the perianth, the antical lobe elongate-obovate, 
the postical lobe about half as large, ovate to subquadrate ; sub- 
involucral bracts in 2-3, seldom more pairs, resembling the involu- 
cral bracts, ventricose ; antheridia single, globose, shortly pedi- 
cellate. Perianth terminal on the stem or branches, oh conical , 
compressed, nearly flat, the mouth wide, truncate, entire. Capsule 
oval, shortly pedicellate, brown, the wall of two layers of cells, 
the inner wall with nodular thickenings. Spores 2o-40 /z, pale 
yellow-brown, thickly papillose ; elaters 6-7 /x broad, bispiral, 
yellow-brown. Gemmae usually scarce, on the margins of the 
leaves, discoid, generally multicellular with chloroplasts and an 
oil body. 

Hab. On trees in moist and somewhat shaded localities, also not rarely 
on rocks in damp and well sheltered places. 



1. Fertile plant. 2. Stem with leaves, 
3. Cells. 4. Gemmae, 
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^ _riB N to Orkney, generally distributed and frequent except in dry 
exposed districts'; Ireland: Fr. March- June, common. 

There is seldom any difficulty in distinguishing this common species as its 
•.c inflorescence can nearly always be detected; the characteristic 
ten' male* bracts retain this appearance for some time after the fruit is 
SW o tnre and if not they can be seen containing anthendia below the young 
CnTe inflorescence at the end of some of the branches ; this refers to the 
le , if in its most common habitat, viz., trunks of trees, m which position 
ulrHnths are very commonly present and fruit common. When the plant 
Sf- frs on rocks "it is generally of a darker colour and is most commonly 
occurs on ■ . happens that the paroicous inflorescence cannot be 

Tested V is only with L LindbergiaJ that any difficulty can be found 
and inflorescence is rarely absent in either when on the low ground, to which 
7 cmZamta is almost confined. Although gemmae are not so common m 
this snecies as in R. Lindbergiana, their presence or absence is not a distm- 
°u?shnig character of any importance as they may be seen sometimes 
abundantly even in fruiting specimens of R. complanata. 

The leaves towards the upper parts of the branches arc usually erecto- 
patent ; although generally nearly flat they are occasionally sometimes convex. 


245. Radula Lindbergiana Gottsche 

Radula Lindbergiana Gottsche in Hartm., Skand. FI. ed. 2 II p. 98 (1864). 



Dioicous. In dark 
yellow-green or green, 
sometimes greenish- 
brown patches, gener- 
ally^ rather smaller and 
more tender than R. 
complanata. Stems to 3 
cm long, prostrate, or 
ascending among mosses, 
irregularly and loosely 
subpinnate, the branches 
ascending. Leaves 
closely imbricate, erecto- 
patent or patent, the 
antical lobe obovate- 
rotundate, crossing the 
stem, nearly pit or 
occasionally somewhat 
convex, the postical lobe 


%\rlpTto teantl cM the walk 

smooth LvVral bracts nearly 

SmSthe leaves.’ 

S^'xSSe^aTtaoWn, shortly pedicellate, inner wall 
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with nodular thickenings. Spores 20-33 /x, pale yellow-brown ; 
elaters 6-7 /x broad, bispiral, pale reddish-brown. Androecium 
terminal or at the middle of the stem, in long green spikes composed 
of 8~i 5 or more pairs of closefy imbricate, suberect, nearly equally 
bilobed and ventricose bracts ; antheridia single, globose. 
Gemmae numerous on the margin of the leaves and bracts, which 
are thus very often erose, discoid, resembling the gemmae of 
R . complanata. 

var. germana (Jack). 

Radula germana Jackin Flora Nos. 23 and 25 (1881) ; Pears., Hep. Brit. Isles 

p. 70 (1899). 

Rcidula commutata Gottsche in Jack in Flora Nos. 23 and 25 (1881). 

In small compact cushions on alpine rocks or as scattered, 
stems among mosses, pale green to pale yellowish-green, smaller 
than the type and with smaller leaves, perianth longer and narrower , 
oblong-conical. 

Hab. On wet rocks in subalpine ravines and on rocks on the hills. Var.. 
germana, on rocks on the hills. 

Distrib. Cornwall and Wales to Caithness, uncommon. ; Ireland ; var. 
germana, Dumbarton to Forfar, ascending to 3900 ft. alt. 

When this species occurs on the low ground it cannot be distinguished with 
certainty from R. complanata except by the inflorescence ; fortunately this is 
nearly always present, the plants showing sterile archegonia at the apex of the 
stems and of the branches, and being without swollen subin volii era I bracts, as* 
in the paroicous R. complanata. When at a considerable altitude on the hills, 
the plant usually occurs as the var. germana in small compact cushions or 
scattered among mosses. These alpine forms are not generally like R. 
complanata in appearance, but sometimes theycan only be definitely recognised 
from that species by examining .the inflorescence ; they are mostly female or 
without inflorescence, and as R. complanata is a low ground plant, rarely 
occurring on the hills, there need not as a rule be much hesitation in assigning 
the plant to R. Lindbergiana. The male plant is rare in Britain and is almost 
always confined to the hills ; the long spicate androecia at once distinguish it. 
As mentioned under other species, the immature leaves on the branches are 
frequently considerably convex in R . Lindbergiana, but the leaves on the 
mature stems do not as a rule show this character. 

Most authors give R. germana as a synonym of R. Lindbergiana , and 
Lindberg in Muse. Asiae. Bor. p. 16 considers that it scarcely differs from that 
species and can only be taken as a variety. It is sometimes distinct in appear- 
ance, but is connected by intermediate forms, so that many specimens can 
only be doubtfully placed to one or the other. It frequently turns nearly 
white on exposed alpine rocks. 


246. Radula Carringtonii Jack 

Radula aquilegia var. major Carr., Trans. Bot. Soc. Ed. 7 p. 455 (1863) ; 
Lindb., Hep. in Hib. lect. p. 491 (1875). 

g Radula Carringtonii Jack in Flora No. 23 (1881) ; Pears., Hep. Brit. Isles 

p. 76 (1899). 
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1 . Stem with leaves. 


" Dioicous. In usually 

shallow olive-brown or 
> ) v yellow-brown to olive- 

/ Y J fl v .> green patches. Stems 

\ P~ \ 'N I 2. 5-4. 5 cm long, slender, 

L. ; q ) \ flexuous, pale brown, 

I x yV.( 4 JL^ prostrate, irregularly and 

V C^S t usually distantly subpin- 

— f ' 'V~<( -X '/ ' nate, occasionally bi- 
1J * ^ 'p* pinnate, the branches. 

ascending, fiexuose, 
~ . frequently narrowed 

1. Stem with leaves. 2. Cells. towards the extremities. 

Leaves equally and 
slightly imbricate, hori- 
zontal , somewhat pellucid, the antical lobe siibovate-roHmdate, broad 
at the base, crossing the stem, slightly convex to almost flat, the 
apex frequently slightly indexed, the postical lobe 4-5 times smaller,, 
almost quadrate, not crossing the stem, nearly flat, appressed to the 
antical lobe , the outer margin parallel to the stem , the outer angle 
subacute or obtuse, the keel straight or slightly convex ; cells. 
19-23 / x , roundish-polygonal, the walls thin, trigones minute ; 
cuticle smooth. Involucral bracts rather smaller than, or of the 
same size as the leaves, the antical lobe rotund-obovate, the posti- 
cal lobe 2.5-3 times smaller, oblong-ovate, the apex rounded. 
Perianth terminal on a short lateral branch proceeding from the 
main stem or branches, usually with an innovation, longly exserted, 
oblong, the base narrowed for some distance and swollen, com- 
pressed above, the mouth wide, truncate, bilabiate, entire. 
Androecium in a long narrow brown spike, commonly occupying 
the whole of a lateral branch, but sometimes only the apex or 
middle, bracts in 5-12 pairs, much smaller than the leaves, erect, 
closely imbricate, nearly equally bilobed, ventricose and strongly 
pendulous at base. Gemmae absent. 


Had. On moist or wet shaded rocks. 


Distrib. West Inverness, very rare; West of Ireland, rare. 

Is more tender than R . Lindbergiana or R. complanata and is a more 
slender plant and darker in colour, leaves horizontal and less imbricate and 
never gemmiferous ; the usual form of the species is reddish-brown and not 
like either of the above, but it is occasionally of a paler colour ; in this latter 
case, besides the vegetative characters, the inflorescence will at once distin- 
guish it, as the male plant of R. Lindbergiana is confined to the hills, while 
R. Cavvi ngtonii is only found on the low ground, and R. complanata is paroicous. 

The antical lobe is of a different shape from that of R. aquilegia, .being 
rotundate and not narrowed at the base, as may be seen by dissecting off the 
leaves; it is also horizontal, not erecto-patent. The postical lobe, though 
flat or nearly so, is not actually appressed to the antical lobe, but it forms an 
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acute angle with it at the base, and nearly lies on it, the upper margin being 
flat. On the younger leaves the postical lobe is somewhat tumid. Its outer 
l margin is parallel to the stem which is not the case in R. aquilegia. 

Sterile forms of R . Holtii can be known from R. Carrington ii by the 
:! antical lobe not crossing the stem ; also by the differently shaped postical lobe, 

except in the case of the male plant. 

This species was recorded by Kaalaas from Norway, but Herr Jorgensen, 
who sent me the specimen for examination, is certainly correct in considering 
it to be a form of R. aquilegia. 



247. Radula aquilegia Tayl. 

Jungsrmannia complanata fi minor Hook., Brit. Jung. pi. 81 f. 17 (1816). 
Jungermannia aquilegia Tayl., Journ. Bot. p. 291 (1844) et Trans. Bot. Soc. 

Ed. II p. 117 (1846). 

Radula aquilegia Tayl. in G. L. N., Syn. Hep. p. 260 (1844). 

Dioicous. In wide 
depressed reddish-brown 
patches. Stems 3-5 cm 
long, slender, flexuous, 
brown, prostrate, irregu- 
larly pinnate, sometimes 
bi pi nil ate, the branches 
frequently rather numer- 
ous, mostly horizontal , 
and usually short and 
fl e x u o s e . L e a v e s 
equally and slightly 
i rubricate, erecto- patent, 
the antical lobe obovate - 
rotundate, narrowed at 
the base , crossing the 
stem, convex , the mar- 
gins indexed especially 
at the apex, the postical lobe 4-6 times smaller, oblong-quadrate, 
not crossing the stem, strongly inflated at the base , the upper margin 
oppressed to the antical lobe, the outer margin not parallel to 
the stem, outer angle of lobe obtuse, the keel convex ; cells 15-21 
/x, roundish-polygonal, the walls slightly thickened, trigones 
small ; cuticle smooth. Involucral bracts nearly resembling 
and frequently rather smaller than the leaves, the outer angle of 
postical lobe usually rounded. Perianth terminal on a short 
or long branch proceeding from the main stem or branches, 
usually with 1-2 innovations, but sometimes from the side of the 
stem without innovations, very longly exserted with a long neck, 
oblong, subcompressed below, flat above, the mouth wide, trun- 
cate, entire. Capsule broadly oval, brown, very shortly pedi- 
cellate, inner layer of wall with strongly nodular thickenings. 



1. Fertile plant. 2. Stem with leaves. 
3. Cells. 4. Androecium. 
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Spores 45-54 /x, rot undate, pale greenish-brown, almost translu- 
cent, finely echinate ; elaters 6-7 p, broad, reddish-brown. 
Androecium on a short spike occupying the whole, or less fre- 
quently only the apex, of a lateral branch, bracts in 3-5 pairs, 
much smaller than the leaves, erect, closely imbricate, almost 
equally bilobed, ventricose and strongly pendulous at base. 
Gemmae rare. 

Hab. On, moist shaded rocks and trees. 

Distrib. Wales to West Sutherland, rare ; west and north of Ireland, 
rare. Fr. May-Nov. 

This is the most frequent of the atlantic species of the genus, and is easily 
recognised in the field by the rather large reddish-brown, or when dry, yellow- 
ish-brown patches, and its convex leaves, the apex and frequently the upper 
part of the postical margin being indexed ; also by the postical lobe being 
strongly inflated at the base with the apex appressed to the antical lobe. 
The younger parts of all our species are sometimes brownish in colour and with 
the postical lobe frequently somewhat inflated, but on the mature stems this 
lobe is rarely inflated, and even if it be so, the upper part is not appressed 
to the antical lobe. R. aquilegia is also distinguished by the antical lobe being 
distinctly narrower towards the base, and by the leaves being erecto-patent 
on the mature stems ; in the other species they are not erecto-patent unless 
on the younger stems. 

The male plant is uncommon, the female is common ; they seldom occur 
in the same patch. Fruit is very rarely found when on wet rocks, but is not 
very rare when on trees ; as the latter habitat is drier, the plan t when occurring 
there is of a lighter colour ; when on trees it is more frequently mixed with 
other hepatics and mosses, and when on rocks it is usually in unmixed patches. 

248. Radula Holtii Spruce 

Radula Haiti i Spruce, Journ. Bot. p. 209 (1887) ; Pears., Hep. Brit. Isles p. 72 

(1899). 

Dioicous. In small 
and shallow olive-green 
to slightly reddish-green 
patches or as scattered 
stems creeping over 
mosses. Stems 1.5-2. 5 
cm long, slender, 

flexuose, pale brown, 
prostrate, irregularly 
and distantly pinnately, 
and frequently bi- 

pinnately branched in 
the $ plant, the branches 
patent or ascending, 
flexuose. Leaves distant 
below, approximate to 
subimbricate above, 
horizontal and somewhat decurved, rather pellucid, the antical 



1. Fertile plant. 2. Stem with leaves. 
3. Cells. 4. Androecium. 
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lobe obovate-rotundate, not crossing the stem, nearly flat, postical 
lobe 5-7 times smaller, obliquely -ovate, not crossing the stem, 
somewhat inflated at the base, injlexed above, the outer margin 
parallel to the stem, the outer angle rounded or obtuse ; the 
postical lobe in the $ plant 4-5 times smaller than the antical 
lobe, subquadrate and nearly flat except at apex of the stem ; 
cells 16-23 {jl, 5-7-angled, opaque, the walls thin, trigones very 
minute ; cuticle smooth. Involucral bracts nearly resembling 
the leaves. Perianth terminal on the stem or on a branch, with 
1-2 divergent or suberect innovations from the base of the involu- 
cral bracts, 2-3 mm long, very longly exserted, narrowly linear- 
trumpet-shaped, the lower half nearly terete ; subcompressed 
above, the mouth flattened and complanate, lobulate-truncate. 
Capsule cylindrical, 8 mm long, dark reddish-brown, very shortly 
pedicellate, inner layer of wall with indistinct and irregular nodular 
thickenings. Spores 16-22 /z, rotundate or irregularly oblong, 
greenish-yellow to pale yellow-brown, smooth ; elaters 110-180 /x 
long and 5-7 /x broad, pale reddish-brown, bispiral. $ plant 
distantly subpinnate with long sterile branches, and with short 
branches bearing androecia. Androecium on a short brown 
spike, occupying the whole or more rarely only the apex of a lateral 
branch either of the main stem or branches ; bracts in 2-3 pairs, 
much smaller than the leaves, suberect and closely imbricate,, 
nearly equally bilobed, ventricose but not pendulous at base. 
Gemmae absent. 


Hab. On wet dripping rocks. 

Distrib. Killarney ; Mayo, very rare. 

Is a very distinct species, the perianth being very different; in shape from, 
that of the others ; sterile plants can be known by the antical lobe not crossing 
the stem and by the ovate postical lobe. The leaves are not erecto-patent as. 
in R. aquilegia and the antical lobe is not markedly narrowed towards the base 
as in that plant, nor is its margin inflexed ; it has more resemblance, especially 
in the male plant, to small forms of R. Carringtonii. In the field it can be 
generally distinguished by its olive-green colour and rufescent tinge ; small 
forms of R. Carringtonii are without this tinge. 

The postical lobe hardly does more than cross the inside margin of the 
stem, though attached to it for a greater distance than in the other species ; 
the upper angle is rounded and lies nearer the stem than in either R. aquilegia or 
R. Carringtonii. 

The perianth is not terete ; it is nearly so in the lower third or half which 
corresponds to the neck, above this it is distinctly compressed, and at the 
mouth is almost complanate. The perianth appears as if lateral on account 
of an innovation being immediately beneath the bracts. The capsule is 
cylindrical and the spores are smaller than in the other species. 

This very rare species was found in Portugal at Caldas deGerez in 1920. 
A specimen which I have seen agrees exactly with the Killarney plant. 
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249. Radula voluta Tayl. 

Radula voluta Tayl. in G. L. N., Syn. Hep. p. 255 (1844) ; Jack in Flora No. 

25 (1881) ; Pears., Hep. Brit. Isles p. 67 (1899). 

Radula xalapensis Lindb. non Mont., Hep. in Hib. lect. p. 491 (1875) ; Moore, 

Dioicous. In small and 
shallow pale green or 
pale yellow-green patches, 
or as scattered stems 
creeping over mosses. 
Stems 1. 5-3.5 cm long, 
flexuose, green or 
brownish-green, pros- 
trate, irregularly pin- 
nately and frequently bi- 
pinnately branched, 
sometimes decom- 

pound, the branches 
rather numerous, gener- 
ally short, patent or 
ascending. Leaves dis- 
tant below, approximate to subimbricate above, horizontal but not 
decurved, the antical lobe subovate-rotundate, broader than long, 
crossing the stem, flaccid and slightly undulate, the margin not 
indexed, postical lobe 3 times smaller, large, subcordate-rotundate, 
widely crossing the stem, inflated at the base, undulate above , 
indexed only in the younger branches, the apex of lobe rounded 
or sometimes with a point ; cells 16-22 /x, roundish-polygonal, 
opaque, the walls thin, trigones minute ; cuticle nearly smooth. 
$ inflorescence, “on the sides of the stems” (Gottsche). Androe- 
cium on a short spike occupying the whole or the apex of a lateral 
branch, occasionally intercalary on the stem, bracts in 3-4 pairs, 
smaller than the leaves, suberect, imbricate, nearly equally 
bilobed, ventricose but not pendulous at base. Gemmae large, 
discoid, multicellular, on the margin of the upper leaves, scarce. 

Hab. Creeping among mosses in moist or wet shady ravines, 

Distrib. Wales to Ayrshire, very rare ; West of Ireland. 

Might be mistaken in the field for R. complanata, as the colour is nearly 
the same though rather paler, but the less imbricate leaves, the more flexuous 
stems, which are generally only scattered or in thin layers over mosses, and the 
absence of perianths will assist in distinguishing it ; it does not appear to occur 
on trees, and rarely directly on the rock as the other does. With the lens the 
large rotundate postical lobe crossing the stem will readily distinguish it from 
any of our species. In colour it is quite unlike the other atlantic species of the 
genus ; the female plant of R. Lindbergiana occurs on the low ground, but it 
is of a dull green colour and usually gemmiferous, and resembles R . complanata 
except in its inflorescence. 


Proc. Roy. Irish Acad. p. 616 (1877). 



1. Stem with leaves. 2. Cells. 
3. Gemma. 
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Subfamily Pleurozioideae 

Plants usually large, pale or brown, very often purple, with 
erect stems from a rhizomatous base, branches lateral. Leaves 
incubous rarely undivided, nearly always 2-lobed, the antical lobe 
entire or dentate, the postical lobe smaller, saccate, with its 
base on the postical side of the stem and attached to the lower 
part of the antical lobe, its narrow mouth often closed by a compli- 
cated valve apparatus. Underleaves absent. $ and S inflorescence 
on short lateral branches. Perianth elongate and narrow, gener- 
ally 4-10-plicate from the middle, the mouth contracted, ciliate- 
dentate. Capsule oval, 4-valved to the base. Elaters deciduous, 
bispiral “Sterile perianths” on short branches, cylindrical, 
smooth-’ the mouth wide, circular, entire, the margin incurved. 
Androecia small, spicate, bracts 6-12 pairs, imbricate, monandrous. 


Pleurozia Dum., Rec. d'obs. p. Is 
Physiotium Nees, Eur. Leb. Ill p- 75 (1838). 

Characters of the subfamily. 

The structures called by Nees “sterile perianths, 1 ' (“tub! v 
in Spec . Hep.) which are not found in any other genus, are sin 
drical tubes, arising from the end of short branches as in the cast 
perianth, and with similar involucral leaves. 

All the species of this genus, with one exception, have the 
The postical lobe forms a water-sac, which is closed except at £ 
lying in a depression on its antical side. The aperture is b 
portions of the wall which act as a valve, one side being 1 
moveable. The valve can only open inwards, so that the \ 
inside cannot escape until it evapoates after absorption by 1 
sac ; when the plant becomes dry, the walls of the valves, bei 
delicate cells, shrivel and allow the free entrance of water ; this 
again to expand and closes the opening. .Rotifers and ott 
enter, but whether the absorption of their products of decomp 
water into the plant has any effect on it is not known. Goel 
particulars on this subject in his Organography of Plants. 
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250. Pleurozia purpurea (Lightf.) Lindb. 

Jungermannia purpurea Lightf., FI. Scot. p. 778 (1777). 

Jungermannia cockle arif ormis Hook., Brit. Jung. pi. 68 (1814). 
Pleurozia cochlearif ormis Dum... Syl.1. Jung. p. 38 (1831). 

Physiotium cochleariforme Nees, Eur. Leb. Ill p. 79 (1838). 

Pleurozia purpurea Lindb., Muse. Scand. p. 3 (1879). 


Monoicous. In tall and rather loose purple to reddish-yellow 
tufts. Stems 5-16 cm long, flexuous, sub-arcuate, decurved at 
the apex, black below, brown above, denudate at base, closely 
leaved elsewhere, suberect or decumbent, simple or with 1-3 
short suberect innovations generally from the upper part of the 
stem ; rhizoids absent except in the rhizomatous base. Leaves 
closely imbricate, concealing the stem , postically secund , incubous,. 
complicate-bilohed , the antical lobe large, patent, convex, rotundate - 
ovate, emarginate at the apex, segments triangular, acute or sub- 
acute, incurved and somewhat connivent, the antical margin of lobe 

broadly rounded, widely 
crossing the stem, de- 
current, with frequently 
1-2 spinous teeth above 
the base, the postical 
margin slightly curved, 
both margins towards 
the apex, together with 
the segments, spinous- 
dentate ; postical lobe 
3-4 times smaller than 
the antical lobe and 
attached to it for a short 
distance at the base, the 
lower part incumbent on 
the postical side of the 
stem which it crosses, 
erecto-patent and nearly 
parallel to the stem, ovate, narrowed at the base, inflated and 
saccate, hooded at the apex, the antical side with a longitudinal 
fold and slit and with two appendages within the sac ; cells 22-30 
/x, oblong, nodulose and stellate, the walls thick, trigones very large 
and frequently confluent, reddish-yellow, to purple, cells near apex 
rounded or rounded-oblong, not or sometimes slightly stellate, 
the trigones smaller, cells at base linear-oblong, more or less 
nodular, trigones very large ; cuticle verruculose. $ inflorescence- 
on a short branch from near the apex of the stem, with a strong, 
sterile innovation. Involucral bracts with the antical lobe 
narrower than that of the leaves, the postical lobe of one bract 
resembling the antical lobe in form and size and spinous-dentate- 



1. Stem (postical view). 2. Leaf. 
3. Cells. 
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at the apex but less deeply bilobed, not saccate, in the other 
bract absent and in its place two free paraphyllia-like leaves. 
Perianth (not fully developed) oblong-ovate, with three obtuse 
and swollen folds extending to below the middle, the mouth 
suddenly contracted, divided into about 12 small triangular lobes, 
each with 2-3 short cilia on the margin and with the apex ending 
in a cilium of 6-8 uniseriate thickened cells, the surface of the lobes 
also with some spinous cells. branches short, near the 2 ; 
bracts in 6-10 pairs, densely imbricate, broadly ovate-rotundate, 
complicate-concave, the apex sometimes almost entire or more 
frequently 3-4-lobed for the lobes lanceolate, incurved, 

obtuse or acute. Antheridia oval to oval-globose, solitary. 

Hab. On wet moors, and moist rock ledges on the hills. 

Distrib. Kircudbright to Orkney, common in the west and north High- 
lands, rare elsewhere ; Ireland. 

This large and handsome species does not bear any resemblance to our 
other hepatics. When on peat-mosses and moors it is smaller and darker 
coloured than when on moist rock ledges, or among boulders, on the hills. 
Some of the older botanists confused it with Scapania dentata, but that is 
hardly likely to be done at the present time. 

Both lobes are nearly parallel to the stem. The large convex antical lobe 
lies in front of, and crosses it, while the saccate postical lobe is on the other 
side ; the upper margin of the antical lobe is usually spinous-dentate for J-J- of 
its length, the lower margin for a shorter distance. 

Kaalaas in De Dist. Hep, in Now. p. 123 describes the "sterile perianths" 
of Norwegian specimens as 1-3 mm long and to 2 mm broad, obovate or sub- 
cylindrical, later obconieal, the margin of the mouth indexed and minutely 
dentate, at length irregularly lobate with the lobes indexed. 

P. purpurea, which is confined in Europe to the north-west, has been 
recorded also from the Himalayas and the Hawaiian Islands. 

The description of the $ inflorescence is taken from Schiffner in Oest. hot. 
Zeit. p. 4, 1912. He mentions that mature perianths may be more longly 
pointed at the apex and with several plicae as in P. gigantea. The description 
of the S inflorescence is taken from Kaalaas in De Dist. Hep, Now. p. 123, 1893. 


Subfamily Madothecoideae 

M adotheceae Dum. ; Bellincinioideae Schiffn. 

Dioicous. Plants large, green or brown. Stems arising from 
a rhizomatous base, usually regularly 'bi-or tri-pinnate, the branches 
lateral ; rhizoids scarce, arising from the base of the underleaves. 
Leaves incubous, complicate-bipartite almost to the base , the antical 
lobe large, sub-ovate, entire or dentate, postical lobe much smaller , 
ligulate , linear or ovate , nearly parallel to the stem and frequently 
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decurrent at the external base. Underleaves everywhere present , 
resembling the postical leaf-lobe , but broader , frequently decurrent 
at the base on both sides. $ inflorescence terminal on very short 
lateral branches / bracts usually a single pair, almost always 
dentate or ciliate. Perianth sub-oval, somewhat frontally com- 
pressed, trigonous in. section, the mouth becoming bilabiate or 
campanulate by the extrusion of the capsule. Calyptra of several 
layers of cells. Capsule shortly pedicellate, globose, 4-valved, 
the valves often irregularly slit and rarely separating down to the 
base. Elaters short, 2-3-spiral. Androecia shortly spicate, 
terminal on short lateral branches, bracts nearly equally bilobed, 
exactly opposite and connate with the underleaves ; antheridium 
almost constantly solitary. 


LXIV. MADOTHECA Dum. 

Porella Dill., Hist. Muse. p. 459 (1741) ? ; Lindb. in Act. Soc. Sc. Fenn. p. 329 
(1869). 

Bellineinia et Antoiria Raddi in Mem. Soc. Ital. Mod. 18 pp. 18, 19 (1820). 

Madotheca Dum., Comm. Bot. p. Ill (1822). 

Characters of the subfamily. 

f Underleaves dentate or ciliate-dentate ; antical lobe of leaf usually 

|J acute; plant acrid 2 gr. laevigata 

I Underleaves entire (unless at extreme base) ; antical lobe obtuse ; not 
L acrid..... 2 

f Postical lobe longly decurrent, with its outer margin broadly reflexed 
9 J 25../. Cordeana 

* ] Postical lobe scarcely or not decurrent, with both margins lightly or not 
[_ re flexed. 3 

f Leaves not or scarcely imbricated ; postical lobe minute, Ungulate* 

cj J oblong ; under leaves flat 255. Porella 

A Leaves closely imbricated ; postical lobe larger ; underleaves with reflexed 
[ margins 4 

f Antical lobe obliquely ovate ; postical lobe usually about half the breadth 

of the underleaves 2 53 . platyphylla 

] Antical lobe rotundate ; postical lobe nearly as broad as the underleaves 
u 2 j 2 . Thuja 


251. Madotheca laevigata (Schrad.) Dum. 

Jungermanni a laevigata Schrad., Syst. Samml. Crypt. Gew. 2 p, 6 (1797). 
Madotheca laevigata Dum., Comm. Bot. p. Ill (1822). 

Porella laevigata Lindb., Muse. Scand. p, 3 (1879). 

AA 
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Dioicous. In large 
loose , shining yellow- 
green to dark green, 
rarely olive-brown pat- 
ches, acrid. Stems 6-10' 
cm long or occasionally 
longer, reddish-brown, 
procumbent, irregularly 
pinnate and more or 
less bipinnate, branches, 
horizontal, to patent, 
usually of equal 
breadth throughout, 
sometimes and especi- 
ally towards the lower 
part of the stem attenu- 
ate and decurved ; 
rhizoids from the base of the underleaves, scarce brownish. 
Leaves closely imbricate, appressed, the antical lobe patent, 
not or hardly crossing the stem , convex, obliquely semi-cor date-ovate, 
narrowed towards the apex which is generally acute to mucronate 
more rarelv obtuse or dentate, the upper margin broadly rounded, 
entire repand, frequently with a tooth near the base, the lower 
margin less arched, undulate-crisp ate above the base, frequently 
with one or more teeth, seldom with both margins dentate near 
the apex • postical lobe about as long as, or longer than the 
underleaves, narrowly oblong , narrowed at the pointed, sub-acute 
or obtuse apex, not decurrent , the margin us ually flat, spinous-ciltate 
to dentate, x'arely entire. Underleaves approximate, slightly 
wider than the stem, narrowly ovate-quadrate , somtuvhat nan owed 
at the truncate or rounded apex, longly decurrent, neail\ flat, 
the margin spinous-ciliate to dentate, rarely entire , cells 23— ^.8 
U, rounded polygonal, the walls slightly thickened, trigones large, 
cells near the margin smaller, subquadrate, with thickened walls ; 
cuticle smooth. $ inflorescence on short branches proceeding 
from the main stem or branches, either with or without 1-3 
leaves ; involucral bracts resembling the leaves but rather larger 
and generally ciliate, bracteole broadly oval, ciliate or sub-entire.. 
Perianth broadly obovate, mouth wide, truncate, ciliolate. 
Androecium ? 

var. killarniensis Pears., Journ. Bot. p. 81 pi All (1906). 

Very large in loose tufts, pale yellowish-green above, ochraceous 
below. Stems to 12 cm long, irregularly bipinnate. Antical lobe 
with the apex acuminate and the upper third of both margins spinu- 
los e-dent ate ; postical lobe and underleaves. strongly spinous- 
ciliate and dentate ; involucral bracts spinous-ciliate. 



1. Leaves and underleaf on stem. 
2. Leaf. 3. Cells. 
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var. obscura Nees, Eur. Leb. Ill p. 166 (1838). 

Dull green. Antical lobe of leaf apiculate or obtuse , rarely with 
a few obtuse teeth on the margin near the apex ; postical lobe 
spinulose-dentate to subentire ; underleaves subentire to remotely 
dentate or spinulose-dentate ; cells opaque, trigones small. 


var. Thuja Nees, Eur. Leb. Ill p. 166, excl. syn. (1838). 

Madotheca canariensis Nees, Eur. Leb. Ill p. 207 (1838) ? 

Antical lobe of leaf cordate-ovate, the apex rounded-obtuse to 
subacute , with a few leaves occasionally apiculate, especially near 
the apex of the stem ; postical lobe oblong, narrower than the 
underleaves, the apex rounded-obtuse to subacute, seldom apicu- 
late, the margins sinuate, entire or sometimes with a few obtuse 
teeth ; underleaves oblong-ovate, the margins reflexed, sinuate, 
entire. 

Hab. On rocks and about the roots and stems of trees in moist shady 
places. 


Distrib. N. to Sutherland, widely distributed but uncommon ; Ireland. 
Var. hillarniensis Killarney, 1885 ( Stewart and Holt), 1905 [W. H. Pearson).. 

This is the only one of our species which has a peppery taste. It can also 
generally be distinguished from the others by -its acute antical lobe and by 
some at” least of the postical lobes and und erica, ves being spinous-ciliate, but 
forms occur with the apex rounded and with the postical lobe and underleaves 
nearly entire. In the common forms of the plant the postical lobe will always 
be found to be more or less spinous-ciliate near the apex of some of the stems, 
and this by itself will distinguish it from the other species. The postical 
lobe is typically oblong-ligulate and flat ; it is however, not infrequently 
revolute, especially near the apex of the stem and branches. 

The leaves on the branches bearing the $ inflorescence are often limited to 
a single pair, which may be small, nearly equally and acutely bilobed ; the 
branch is longer than in the other species, except perhaps in M. Thuja. 

Var. hillarniensis is a large, loosely tufted, graceful, pale green form, 
ochraceous in the lower part. The armature of the leaves varies a good deal, 
but there are usually several spinous-ciliate teeth on the margins ; the postical 
lobes and underleaves are always spinous-ciliate. 

Var. Thuja differs from M. Thuja in the antical lobe being longer, narrow- 
ed towards the apex which is occasionally apiculate or subacute, and the 
postical lobe narrower, and in having the peppery taste, though this may not 
always be present if the plant has been kept for a long tim e in the herbarium. 
It is doubtful at present if this plant is permanently distinct from 
M. canariensis Nees. Schiffner gives notes on the subject in his "Neue 
Mater, z. Kennt. d. Bryoph. Altant. Inseln.” (Hedwigia p. 275, 1902). Mitten 
mentions in a manuscript note that Hookers specimens which were gathered 
by Miss Hutchins "upon stones at the side of Gougan Barra Lake near Gantry,’* 
named Jung, platyphylla. var. major, "Brit Jung.” No. 40 are Mad. canariensis; 
also that the same plant has been found on the Lizard, Cornwall. 
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252 . Madotheca Thuja (Dicks. 


Dum. 


J linger mannia, Thuja Dicks., Plant. Crypt. lasc^4 p. 1- ( ) 

Madotheca Thuja Dum.. Comm. Bot. p. Ill (1822). 

Porella Thuja Moore p.p., Proc. Roy. Irish Acad. p. 61b (1877, 


Dioicous In compact, shining olive-brown to dark green 

Sa=ssg©gt®e= 

numerous, less commonly sea • ^ D distinct i y crossing 

rt'ltem^ronriy convex and deJved, obliquely rotundate- 
the stem, strongly ,mnpr mare-in verv strongly arched 

cordate, the apex rotundate, the upper marg ^ ^ 



1. Leaves and nnderleaves on stem. 
2. Leaf. 3. Cells. 


llKZCLi- t 

in the lower half, repand, 
frequently slightly den- 
tate above the base, the 
lower margin less strong- 
ly arched, undulate- 
crisp ate at the base and 
with occasionally 1-3 
teeth in the lower half, 
both margins otherwise 
entire ; postical lobe 
nearly as broad as the 
nnderleaves, broadly oval- 
oblong , rounded at the 
apex, not decurrent, the 
margin slightly ^ in- 
curved, entire. Under- 
leaves imbricate, much 
wider than the stem, 
rotundate-oblong , or sub- 


cordate-oblong, decurrent, the margin and apex shghtly reflexed, 
entire the base undulate-cnspate ; cells 18-2b 
polygonal, the walls slightly thickened trigones large ce 1^ - 

the margin rather smaller, oblong to sribquadratc with th ckcnc 
walls ; cuticle smooth. $ inflorescence on a branch beaimg 1 - 
pairs of leaves ; involucral bracts and bracteoles ncarlj rest 
bling the leaves but with the margins dentate-ciliate the antical 
lobe obliquely ovate, narrowed towards the apex, mar b n 
cole ciliate. 


Hab. On exposed rocks on the coast, seldom inland. 

Distrib. Cornwall to the Outer Hebrides and Kincardine, rare ; behind. 
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This rather rare Atlantic and Mediterranean species can be distinguished 
from all our forms of M. laevigata by the suborbicular antical lobe and by the 
absence of a biting taste. The postical lobe is also broader, being nearly as 
broad as the underleaf ; the antical lobes are more closely imbricate and more 
decurved. 


253. Madotheca platyphylla (L.) Bum. 

jungermannia platyphylla L., Sp. PI. p. 1134 p.p. (1753). 

Madotheca platyphylla Dum., Comm. Bot. p. Ill (1822). 

Pore-Ha platyphylla Lindb., Muse. Scand. p. 3 (1879). 

Dioicous. In rather compact and generally flat dull, yellow- 
green, less frequently dull-green patches. Stems 3-8 cm long, 
rigid, brown, paler above, prostrate or procumbent, irregularly 
2-3-pinnate, branches patent to ascending ; rhizoids scarce. 

Leaves closely im- 
bricate, the antical lobe 
"d% patent, crossing the 

'"A stem, slightly convex, 

/ ) / f obliquely broadly ovate 

/\ to rotund-ovate, the 

' q S. apex broadly rounded, 

) the margins entire, 

/ \ sometimes repand, the 

^ \0(M more strongly arched 

K[Z |4<y Ms u PP er margin occasion- 

1. ally with a tooth above 

— ; — the base ; postical lobe 

. r , ■. , , about half as broad as 

1. Leaves and underleaves on stem. , , 

c* T , 0 ~ ,, the underleaves, oblong- 

2. Leaf. 3. Cells. , -l, P 

ovate, obtuse or sub- 
acute at the apex, not 
or hardly decurrent, the 
margin slightly and narrowly recurved, entire, the base frequently 
sinuate and with a tooth. Underleaves imbricate, rotund-quad- 
rate, longly decurrent, the apex somewhat narrowed and rounded 
or nearly truncate, the margin entire, narrowly recurved, more or 
less sinuate and occasionally with a tooth at the base ; cells. 
20-30 p, rounded-polygonal, the walls thin, trigones small, 
marginal cells subquadrate with hardly thickened walls ; cuticle 
nearly smooth. $ inflorescence on a very short branch usually 
without leaves ; involucral bracts smaller than the leaves, the 
antical lobe usually obtuse, the postical usually acute, both lobes 
entire or dentate. Perianth oval, convex on both sides in the 
lower half, compressed above, the mouth slightly narrowed, 
bilabiate, denticulate or ciliolate. Capsule globose, very shortly 
pedicellate, the wall of three layers of cells, the inner wall without 


1. Leaves and underleaves on stem. 
2. Leaf. 3. Cells. 
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thickenings Spores 36-45 /*, yellow-brown, finely echinate- 
uapillose § elaters 2-3-spiral, brown. Androecia m short oblong- 
oval spfkes, bracts in few pairs, closely imbricate, ventncose, 
nearly equally bilobed, lobes obtuse. 

Hab. On rocks, walls and about the roots of trees, usually in rather 
shaded places. 

Distrib. N. to Caithness, frequent in calcareous districts but not 
-confined to them ; Ireland. 

Differs M. 7**. «s 

sSfetrsL'-is s-f'Ser ss 

•only about half as broad as the the involu- 

thinner walls, especially • the marginal urow • not 'likely to be 

confuse^' ^hhdhat s^des'but it is sometimes not readily distinguished front 
M. Cordeana. 


254 . Madotheca Cordeana (Huben. ; 

Jungevmannia Cordeana Hilbert., Hep. Germ. p. 291 (1S34,. 
Madotheca Cordeana Hum., Rec. obs. p. 11 ( 183a )- ^ 
Madotheca rivularis Nees, Eur. Leb. Ill p. 196 (1838). 

Porella devdata Lindb., Act. Soc. Sc. Fenn. p. 342 
Porelta rivularis Trevis., Mem. 1st. I-omb. HI 4 p. - 
Scand. p. 3 (1879). 

Porella Cordeana Evans, Bryot. XXII p. 72 (1919). 


Dum. 


Lindb. Muse. 



Dioicous. In generally 
rather loose and flat, 
dull dark green, less 
frequently yellow-green 
patches. Stems 3-8 cm 
long, pale brown, pros- 
trate or procumbent, 
irregularly pinnate or bi- 
pi nn ate, branches rather 
long and ascending, 
obtuse ; rhizoids scarce. 
Leaves appro xim ate or 
imbricate , the anti cal lobe 
patent, crossing the 
stem, flat or nearly so 
with the apex slightly 
de curve d , obli quely 

broadly ovate, the 


1. Leaves and underleaves on stem. 

2. Leaf. 3. Cells. 

uruauiy ^ v cue, . 

apex rounded, the margin entire, sometimes repand the slightly 
more strongly arched upper margin frequently subdenticula c 
above the base ; postical lobe small, less than half as broad as the 



LXIV. MADOTHECA 


415 



unclerleaves, obliquely ovate to narrowly triangular, acute, longly 
decurrent, the margins, especially the outer, broadly recurved, 
undulate entire, the base sinuate, usually with one or more teeth. 
Underleaves distant, seldom imbricate, oval-quadrate , very longly 
decurrent, the apex rounded, the margin entire, repand, flat or 
slightly recurved, the base more or less dentate ; cells 25-35 /x, 
rounded-polygonsl, the walls thin, trigones minute, cells near the 
margin only slightly smaller and hardly different. $ inflores- 
cence on a very short branch without leaves ; inner involucral 
bracts much smaller than the leaves and nearly equally bilobed, 
the antical lobe of outer bract acute, the margin repand, lower half 
subdenticulate and occasionally slightly ciliolate, the postical 
lobe obtuse or subobtuse, repand, frequently with a tooth at base. 
Perianth broadly oval, compressed, the mouth small, bilabiate, 
repand-lobate, entire , Capsule globose, very shortly pedicellate, 
the wall of three layers of cells, the inner wall without thickenings. 
Spores 35-49 /x, yellow-green, smooth ; elaters 2-3-spiral, brown. 
Androecia in short oblong-oval spikes, bracts in 2-4 pairs, closely 
imbricate, ventricose. 

var. simplicior (Zett.) K. Mull., Bot. Centralb. p. 103 (1902). 


1 

! 


M ado theca simblicior Zett., Oversisrt. of Kongl. Vet. Akad. Handl. 2 p. 53 
(1S77). 

Povella vivularis j8 simplicior Lindb., Muse. Seand. p. 3 (1S79). 

Madotheca Levieri Jack et Steph., Flora 30-32 p. 496 (1S88). 

Larger than the type. Olive-green, frequently becoming 
yellowish-green and somewhat shiny when dry. Stems elongate, 
branches few, irregular, frequently long and simple, external 
cells of stem in 2-4 rows, greatly thickened and reddish ; under- 
leaves with a large, decurrent base, sinuate-lobate or with a tooth. 


var faeroensis C. Jens, in Bot. of the Faeroes 1, Bryophvta 

p. 124 (1901). ' 

In compact dark green to yellowish-brown tufts. Stem short, 
2-3 cm long, thick, densely leaved, irregularly pinnate and partly 
bipinnate, the branches patent to ascending, obtuse ; postical 
lobe almost half as broad as the underleaves, triangular-ovate, 
obtuse or subacute , seldom acute, entire at the base or occasionally 
with a tooth. 

Hab. On moist shaded rocks and about the roots of trees. 

Distrib. Sussex and Wales to Caithness, ascending to 3200 ft. alt. 
in the Highlands, more frequent than the preceding, at least in the north, but 
uncommon in the western part of the Highlands ; Ireland. Var. faevoensis, 
Sandwater Loch, Bister, Shetland, 1902 (5. Grieve). 
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If ill ill 


• -i -i cannot very well be mistaken for any of the 

Isa very .vanaWe : plant but ej , g ^ difficu]ty ; n 

others except M^to^ylto ■ > £ ^ sma]ler postical lobe which is longly 
distinguishing it from that p - - ^ account of the strongly revolute outer 

decurrent and frequen y st decurrent underleaves, the decur- 

z&ts&s&A,. i ssssr a 

£36 S >'•"> li— *’*« * ~ 

mouth which is not denticulate and cihate. 

The r>nst ; cal lobe of M. Conieana is subject to much variation and is 
The postical iodc oi M p ,» It j 3 usua lly wider than, m the 

occasionally almost as small as tr simbUcior has more the habit of M. 

specimen drawn m the figure.. The' vat : s mp « n tewewsis i* 

&«*** is sometimes shiny as brownish tufts. It was 

SsffssK a*. - - — 

otherwise recorded from Shetland. 

255. Madotheca Porella (Dicks.) Noes 

Jungermannia Porella Dicks., Frans. Linn. Soc. <39 (1L ) 

Jungermannia distorts Schwein., Spec. FI. Am. Sept. - r >P • P- * ■ ' ■' 

Madotheca Porella Nees, Eur. Leb. Ill P- - 01 ■ 1838y ' 

Madotheca involuta Hampe in Lehm. Pug. 7 p. 10 U' y 
Porella pinnata Lindb., Hep. in Hib. lect.-p. ‘•9'’ (L 6 * 73 /- 

— — ~ i Dioicous. In flat, 

f ‘ loose, entangled, dark 
/ J . rk olive-green patches, 

f "hi \ usually submerged. 

4 ^ y\.J i Stems ' 3-8 cm long, 

\ 4 yf ) ! rigid, flexuose, black 

— ^fT ' and denudate below, 

/ 1 j \ n procumbent, 2 - 3 - 

Lt\ j *" pinnate , branches diver- 

v ‘ ./ ' J gent, obtuse. . Leaves 

— ttL.) distant to approximate 

WJ 1. or slightly imbricate, 

— — 1 the antical lobe hori- 
zontal, not crossing the 
1. Leaves and underleaves on stem. s/m . fl at or slightly 

2. Cells. convex, oblong-oval , the 

apex rounded, the upper margin broadly arched and Hat the post!- 
c!d margin less arched and usually digUIy ,««* M* mgm 
entire ; postical lobe minute, with its inner margin appressed to the 
stem ' Ungulate-oblong to linear-oblong, obtuse, not dccurnnp 
flat or slightly concave, the margins entire the base not sinuate 
or dentate. Underleaves longly distant, oblong -quadrate, hardly 
decurrent, appressed to the stem, the apex rounded or truncate,, 
the margins flat or slightly concave ventrally, entire cells id -o 
p polygonal, the walls thin, trigones minute. Involucral bracts 
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entire or nearly so. “Perianth obovate-pyriform, 4-5 times the 
length of the bracts, slightly crennlate at the mouth ; spores 30-42 
f.i, papillate, elaters 2-4-spiral.” ( Howe ). Androecium ? 

Hab. On wet rocks in streams, frequently submerged. 

Distrib. Devon ; Wales ; south-west of Ireland ; very rare. 

This species has the habit of a Fontinalis , being attached by its base to the 
rocks, and floating in the water. It has a certain resemblance in the held to 
some forms of Chiloscy pints, but will not probably be overlooked on this 
account. 

ill. Porella more resembles M. Cordeana than it does the other species, but 
its recognition does not afford any difficulty ; the points italicized will enable the 
student to identify it. The minute postical lobe has its inner margin partly 
appressed to the stem. 


Subfamily Jubuloideae 

All branches lateral. Leaves alternate, incubous , complicate - 
bilobed , the postical lobe [lobule) smaller, usually inflated or saccate . 
Underleaves nearly always present with rhizoids in clusters front 
close to their base. 2 inflorescence monogynous or 1 - 4 -gynous , 
very rarely more, terminal on the main stem or principal branch 
or sometimes on a short special branch. Perianth free, more or 
less frontally compressed, 2-12 angled, rarely -terete, the apex 
constricted into a short tubular mouth. Calyptra free. Capsule 
on a short pedicel, globose, 4-valved for § of its length, the lower 
third solid. Elaters few, monospiral , attached to the inside of the 
capsule-wall by their upper ends and extending to the floor of the 
capsule, their lower ends trumpet-shaped and becoming free. 

Spruce states in Hep. Amaz. et And. that it seems more correct to consider 
the solid lower part of the capsule, that is, the lower third or so, to be the 
dilated apex of the pedicel, on the circumference of which are placed the four 
valves. These valves are usually composed of two layers of cells which have 
irregular thickenings on the inner face instead of the usual semi-annular bands. 
When the capsule bursts, the elaters remain attached to the valves by their 
narrow ends, the less firmly attached truncate ends becoming free. The elaters 
are always monospiral. Spruce gives much information on the Jubuloideae in 
the above mentioned work. He considers the group of such importance that 
he divides the whole of the J ungermanniaceae into J ungermannieae on the one 
hand and Jubideae on the other, and has been followed in this by most English 
authors, and, so far as the J ungermanniaceae acvogynae are concerned, by 
Muller in Rabh. Krypt. FI. 



Tribe Lejeuneeae 

Plants large to very small, most commonly green, very rarely 
reddish. Branches contiguous to the outer base of the leaves, i.e., 
infra-axilla ry. Innovations usually present, adnate to the § 
bracts. Postical Jobe inflated and incurved, rarely flat, sometimes 
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obsolete, nearly always attached to the antical lobe by a broad fold 
and to the stem. 9 inflorescence monogynous. Pedicel of capsule 
short, cruciate in section, articulate when dry. 

branch in this tribe does not arise from the whole of the postical half of 
a segment, so that the postical lobe of the leaf below which it arises is present. 
There are however exceptions in a few exotic genera. The innovations arise 
from immediately beneath the bracts to which they are adnata , they may 
bear perianths and again become innovant, and this sometimes goes on 
repeatedly If there be only one innovation, it may look like a continuation 
of the stem, and the perianth appear as if lateral. The position of the leaves 
wdl at once show whether the perianth is on a short lateral branch or on an 
innovation, as in the former case the first leaf of the main stem will be on the 
side next the perianth, while in the latter it will be on the side away from the 
perianth. 

The pedicel consists in section of four large cells besides small cortical 
ones arranged in two concentric circles. When the outer walls become 
attenuated in the process of the lengthening of the pedicel and collapse, each 
tier of the four large cells forms an “articulation which becomes specially 
evident when dry. " It has sometimes been considered unadvisable to treat 
Spruce’s subgenera of Lejeimea as genera when dealing with a limited area 
as several in this case are monotypic : but they are almost always now treated 
as genera when dealing with a large surface of the globe, and to ti eat them as 
subgenera in a local flora would mean giving most of the species two names 
which is inadmissible. Spruce did not consider the matter to be of great 
importance, but in view of the possibility of his subgenera being treated as 
genera, he retained the name Lejeunea in them all, and prefixed some char- 
acteristic term, so that the relationship would be evident. 

In consideration of the close connection between the genera of Lejemieeae, 
an additional key is subjoined, showing their relation to each other. 

/Under] eaves absent I AM. C oleic jeunea 

1 \ Underleaves present 

9 /Underleaves undivided LX XI. Marchesmia 

" \ Under leaves bilobed ^ 

f Underleaves doubled, one to each side leaf, leaves saccate and beaked 
3 J ' LX 1 \ Colura 

1 1 Underleaves single, one to each pair of side leaves, leaves not saccate... 4 


/ Underleaves with divergent lobes. 

4 \ Underleaves with lobes more or less incurved b 

f Underleaves deeply divided, lobes acute LX IX . Dvep an ole jeunea 

54 Underleaves only emarginate, lobes very obtuse 

LX X. Harpalejeunea 

c /Lobes of leaf nearly equal in size LX l 1 11^ Micvolejeunea 

Antical lobe much larger than postical lobe LX VII. Lejeimea 


LXV. COLURA Dum. 


Colura Dum., Rec. d’obs. p. 12 (1835). 

Lejeimea subgen. Coluro-Lejeunea Spruce, Hep. Arnaz. et And. p. 303 (1884). 
Colur ole jeunea Schiffn. in Engl, and Prantl, Nat. Pflanz. I 3 p. 121 (1895). 
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Plants small. Leaves attached by a very narrow base and 
.ending in a variously shaped sac derived from the antical lobe, and 
frequently closed by a valvular arrangement ; postical lobe with 
the margin strongly involute . Underleaves doubled, i.e., one to each 
side leaf, deeply bifid, usually with subulate lobes. ' Perianth 
variable. Androecium small, occupying a short lateral branch. 

The postical lobe becomes concrescent with the antical lobe and is inrolied 
.against it, forming a canal leading into the sac. The entrance to the sac is 
closed by a valve which can only open inwards. 

The double number of underleaves occurs in no other genus of foliose 
hepatics except Diplasiolejeunea. 


256. Colura calyptrifolia (Hook.) Dum. 

Jungermannia calyptrifolia Hook., Brit. Jung. pi. 43 (1813). 

Lejeunea calyptrifolia Dum., Comm. Bot. p. Ill (1S22). 

Colura calyptrifolia Dum., Rec. d’obs. p. 12 (1835). 

» Colurolejeunea calyptrifolia Schiffn. in Engl, and Prantl I 3 p. 121 (1895). 



Monoicous. Minute. 
In small pale green 
patches. Stems 2-4 mm 
long, filiform, tender, 
prostrate, sparingly 
branched, the branches 
somewhat ascending ; 
rhizoids scarce, colour- 
less. Leaves distant at 
their narrow base, ovoid 
and crowded above, erect 
or ascending, suddenly 
narrowed into a long 
straight or slightly curved 


1. Plant. 2. Leaf. . 3. Cells. 
4. Perianth. 5. Underleaf. 


beak about one-third the 
length of the whole leaf, 
near the base of the 
antical lobe with & free, oval, incurved, portion; postical lobe 
small, strongly involute , forming a canal leading into the beak ; the 
sac inflated except in the beak ; cells 20-35 /x ; 4-7-angled, greatly 
variable in size and shape, convex, thin-walled, the angles not or 
very slightly thickened ; cuticle smooth. Underleaves distant, 
patent, deeply bifid with subulate lobes. $ inflorescence on a 
principal branch. Involucral bracts small, strongly concave, 
oblong-quadrate, the apex entire or slightly emarginate. Perianth 
longty exserted beyond the bracts but not beyond the leaves, 
oblong with a narrow base, truncate at the apex, with five obtuse 
angles on the upper part ending in papillose, spreading horns , 
the mouth small, beak very short, 1 -celled. Capsule globose. 
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Spores 40-65 ju,, long and 21-30 /x broad, angular-oblong, finely 
verruculose, pale brown. Androecium occupying a lateral branch, 
small, globose, bracts in 3-5 pairs, strongly concave, emarginate ; 
antheridia in pairs, broadly oval, brown. Gemmae discoid, on 
the surface of the leaf, especially on the beak. 

Hab. Rocks and trees in moist shaded localities near the west coast. 

Distrib. Cornwall to West Sutherland, very rare; Ireland. Fr. 
April -June. 

Although a minute plant it is easily recognised in the field by the small, 
isolated, pale green patches on the dark background of wet rocks. It is most 
commonly found on thin patches of Frullania Taman sci on the rock, the 
Frullania being very dark coloured in wet habitats. It. is more conspicuous 
when on stems of trees, being then in rather larger patches, i ut it is rare in that 
position. With a lens it cannot be mistaken, being quite unlike our other 

hepatics. , . _ 

The leaves are erect or ascending and do not lie on the substratum as do 
nearly all our other small Lejeuneeae. When the leaf is not fully developed, the 
beak is longer in proportion to the whole leaf ; it is rather less than a third the 
length of the leaf in well developed specimens. The cells project more or less, 
and give a broadly papillose appearance to the leaf, especially on the beak, but 
this varies greatly. The papillosity of the horns of the perianth is also due to 
this convexity of the cells. These horns vary considerably in length. 


LXVI. COLOLEJEUNEA (Spruce) Schiffn. 

Lejeunea subgen. Colo-Lej eunea Spruce, Hep. Amaz. et And. p. 291 (1884). 
Cololejeunea Schiffn. in Engl, and Prantl Nat. Pfianz. I 3 p. 121 (1895). 

Plants small and tender. Leaves attached by a very narrow 
base, the antical lobe rounded or subacute at the apex, the margin 
entire, crenulate or denticulate. Stylus present at the junction 
of the postical lobe and the stem, composed usually of a single 
vSeries of cells, or leaf-like, sometimes reduced to one cell which 
earlv disappears. Underleaves absent on the stem and on the 2 
inflorescence ; in their place clusters of rhizoids. 2 branch 
innovating on one side, the innovations often fioriierous. 

The absence of underleaves readily distinguishes this genus. I he stylus 
is always present, but frequently it is minute and early becomes absorbed. 
It is derived from the leaf, not from the underleaf as thought by Spruce, 
and, as Evans remarks, may be considered as homologous with the stylus of 
Frullania. 

] / Antical lobe much larger than postical lobe, rough from projecting cells... 2 
1 \ Lobes nearly equal, smooth, the cells flat or convex 3 


9 /Margin of postical lobe incurved, entire -A57- calcarea 

" \ Margin of postical lobe flat, spinous-dentate 2 $8. Rossettiana 

f Leaves much longer than broad ; perianths rare 260. microscopica 


32 Leaves about as broad as long, very obtuse ; perianths usually present 
! 2 . 5 9 . miniitissima 
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j ' 257. Cololejeunea calcarea (Lib.) Schiffn. 

j Jungermannia hamati folia echinata Hook., Brit. Tung hi 51 n«iTs 

j Suppl. pi. 3 (1816). J 1 K ' er 

j Lejeunea calcarea Libert in Ann. Sc. Nat. 6 p. 373 (1820). 

Lejeuma echinata Tayl. MS. in G. L. N., Syn. Hep. p. 345 (1844). 
j Cololejeunea calcarea Schiffn. in Engl, and Prantl I 3 p. 122 (1895). 

Monoicous. In small 
yellowish-green and fre- 
quently compact tufts or 
patches. Stems 3-8 mm 
long, prostrate, irregular- 
ly subpinnately branch- 
ed ; rhizoids very scarce, 
absent on the branches . 
Leaves imbricate , the 
antical lobe erecto -patent, 
convex, ovate-acuminate, 
the apex incurved, the 
margin sinuate-dentate 
from projecting cells, or 
entire ; postical lobe 
about half as large, ovoid, 
inflated, the free margin 
strongly involute except at apex, with an obtuse frequently indis- 
tinct tooth at the free angle and a generally 2-celled tooth between 
the angle and the keel ; cells 14-18 /x, irregularly oblong-quadrate, 
the walls thin, trigones small, the cells of the antical lobe except 
at base contracted into conical papillae, those of the postical lobe 
flat / cuticle sometimes thickened' at the apex of the cells ; stylus 
2-4 cells long, the cells uniseriate. Underleaves absent. $ inflores- 
cence on a short branch with a single innovation. Involucral 
bracts not or slightly larger than the leaves, patent, slightly 
complicate, unequally bilobed to about the middle, the antical 
lobe ovate, acute or acuminate, the postical lobe somewhat 
smaller, rotund-ovate, the apex rounded or with a point, the 
•margins, especially of the postical lobe, more or less dentate, both 
lobes papillose with projecting cells. Perianth obovate-clavate 
to oblong-obovate, longly exserted, obtusely 5-angled above, 
smooth below, the upper half, or more, papillose, the apex rounded- 
truncate, beak very short. Capsule spherical. Spores 30-50 /j . , 
irregular in shape, mostly linear-oblong, frequently angular, pale 
brown, finely papillose. Androecium usually at the apex of a long 
branch, bracts in 3-4 pairs, imbricate, resembling the leaves but 
with the postical lobe larger, the free margin flat or only slightly 
involute. Antheridia globose, 1-2. Gemmae discoid, rotund, 
multicellular, on the surface of the leaves, attached by a slender 




1. Stem and leaves (postical). 2. Cells 
of antical lobe. 3. Cells of postical 
lobe. 4. Perianth. 
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Hab. On moss-tufts on rocks, or less frequently directly on the rock ,ia. 
moist shady places ; calcicolous. 

Distrib. Gloucester to Caithness, ascending to 2700 ft. alt. in the High- 
lands ; rare ; Ireland. Fr. June-July. 

Thi* 3 species rarely occurs on silicious rocks and very rarely on tiees , it is. 
most commonly found on the surface of moss tufts on calcareous rocks. The 
other small species except C. Rossettiana, are almost confined to silicious rocks 
or trees The yellowish-green colour generally allows it to be known in the 
field, and when it occurs directly on the rock, its very compact patches are 

noticeable. , .... , . . , 

The contracted cells of the antical lobe form papillae which can be seen on 
a front view • this is not the case in C. microscopica, where the cells are never 
more than conical, such cells appearing as if papillose only in profile. The 
•postical lobe is so strongly involute that its margins cannot be seen in situ 
except at its truncate apex. The stylus is frequently only permanent near the 
apex of the stem. The involucre! bracts are frequently small and imper- 
fectly formed. The whole surface of the upper half to two-thirds of the 
perianth is papillose. 


258. Cololejeunea Rossettiana (Massal.) Schiffn. 


Lejeunea Rossettiana Massal. in Nuove Giorn. Bot. I tal. p. 487 (1889) 
Tourn Bot. p. 353 t>l 292. (1889). 

Cololejeunea Rossettiana Schiffn. in Engl, and Prantl. I 3 p. 122 (1893). 


Pears., 


Monoicous. In small, 
shallow yellowish-green 
patches. Stems 3-6 mm 
long, prostrate, irregular- 
ly subpinna tel y or sub- 
fasciculately branched ; 
rhizoids not scarce to 
apex of branches. Leaves 
i rubricate , or approxi- 
mate, complicate, the 
antical lobe patent to 
erecto-patent, convex, 
broadly ovale, acuminate 
or acute, the apex 
incurved, the margin 
sinuate-crenulate or 
subdentate from pro- 
jecting cells ; postical 
lobe hardly half as large, ovate-quadrate, rounded at the keel, 
slightly convex, the free margin flat , dentate, the free angle acute ; 
cells 14-16 /x, irregularly oblong-quadrate, the walls thin, trigones 
minute, the cells of both lobes contracted into long nearly cylindrical 
papillae ; cuticle frequently thickened at . the apex of cells ; 
stylus composed of a single papilla soon vanishing. Underleaves 
absent. $ inflorescence on a short branch with a single innovation. v 
Involucral bracts suberect , resembling the leaves but slightly lar- 
ger. Perianth pyriform to broadly oblong-obovate, rather longly 


x og <7 - • - : 
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1. Stem and leaves (postical). 2. Cells 
of antical lobe. 3. Cells of postical 
lobe. 4. Perianth. 
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exserted, obtusely 5-angled above, the whole length except at base 
with long cylindrical papillae , the apex rounded-truncate, beak 
very short. Capsule spherical. Spores 30-50 /a, irregular in 
shape, linear-oblong to rhombic, frequently angular, brown, finely 
papillose. Androecium usually on a short branch, bracts in 3-5 
pairs, imbricate, resembling the leaves but nearly equally bilobed, 
ventricose. Antheridia globose, 1-2. Gemmae discoid, rotund, 
multicellular, on the surface of the leaves attached by a slender 
stalk. 

Hab. On. rocks in moist shady places ; calcicolous, 

Distrib. N. to Berwick, very rare ; Ireland. Fr. July™ August. 

At once distinguished from C. calcarea, which sometimes accompanies it, 
by its very different postical lobe ; this lobe is nearly flat and is denticulate, 
not inflated nor with, the margin involute, and the surface has conical papilli- 
form cells as in the antical lobe. Other differences include the more branched 
stems, rhizoids more numerous, leaves more spreading, broader and commonly 
less acuminate ; papillae longer and more cylindrical, stylus soon becoming 
absorbed and obsolete ; involucral bracts more erect and embracing the peri- 
anth at the base, the perianth broader and papillose almost to the base, the 
papillae being longer, and the androecia usually on short branches. This, 
species is generally described as being dioicous, but I find the plants on which 
I have determined the inflorescence to be monoicous, sometimes at least. 


25 9. Cololejeunea minutissima (Sm.) Schiffn. 

J imgermann ia minutissima Sm., Eng. Bot. pi. 1633 (1806). 

Jimqevmannia inconsfiicua Raddi, Mem. Mat. Soc. Mod. 18 p. 34 pi. 5 f. 2 
(1820). 

Lejeunea minutissima Bum., Comm. Bot. p. Ill (1822). 

Lejeunea Taylovi Spruce, Ann. Mag. Nat. Hist. p. 116 footnote (1849). 

Lejeunea inconspicua Be Not., Mem. Acc. Tor. II 22 p. 386 (1865). 

Cololejeunea minutissima Schiffn. in Engl, and Prantl I 3 p. 122 (1895). 

F : -j— — - ~i Monoicous. In small,. 

I VtW> - A AU-r »».o / shallow, pale green pat- 

J? - A ' y j ches. Stems 4-8 mm 
y ‘ y ’- A ~ ?■ / / long, prostrate, genicu - 

y t , late , irregularly branch- 

j ^ ^ " "" , v ; * ed ; rhizoids rather 

[ ^ yd scarce, short. Leaves 

1. r y • jT)'~ ' K distant to approximate, 

j ’"A- the antical lobe patent , 

| fj •' ~ convex, subrotund, occa- 
! M ■ % My sionally ovate, the apex 

| A; rounded, the margin cren- 

! ' A 3 :. — .. . 1 ulate • with projecting 

cells ; postical lobe 
1. Stem and leaves (postical). slightly smaller, strongly 

2. Perianth. 3. Cells (apex of leaf). inflated, the free margin 

involute except near the 


1. Stem and leaves (postical). 
Perianth. 3. Cells (apex of leaf). 
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truncate apex, crenulate with projecting cells, with an obtuse 
or rounded, frequently indistinct tooth at or near the free angle 
and an obtuse 2-celled tooth midway between the angle and the 
keel; cells 16-21 /x, convex, the walls thin, trigones absent; 
cuticle smooth ; stylus composed of a single papilla, soon vanish- 
ing. Underleaves absent. ? inflorescence on a short or long 
branch with one, rarely two, innovations. Involucral bracts 
larger than the leaves, erecto-patent, slightly complicate, shortly 
bilobed, lobes narrowly oblong, the postical lobe rather smaller, 
its margin crenulate and slightly repand, but without teeth. 
Perianth pyriform, rather longly exserted, acutely 5-angled in the 
upper part, the cells strongly convex, the beak short and broad. 
Capsule spherical. Spores 37-50 m, irregular in shape, mostly 
narrowly oblong or rhombic, angular, greenish, asperous. Androe- 
cium on a short or long branch, bracts imbricate, in 3-10 pairs, 
very concave, nearly equally bilobed, the margins crenulate with 
projecting cells, but without teeth. Antheridia usually solitary. 
Gemmae large, discoid, rotund to oblong-oval, multicellular, on 
the surface of the leaves attached by a slender stalk. 


Hab. On stems of trees, rarely on rocks, in shady places. 


mm 



Distrib. Sussex and Cornwall to Mull and West Inverness, very rare ; 
Ireland. 

An easily distinguished species, the subrotund leaves with the apex 
rounded together with the absence of underleaves, separate it. Our other 
species of the genus agree with it in the absence of underleaves, but they have 
the antical lobe narrowed at the apex. The present plant nearly always 
arows on wood while the others are almost confined to rocks. The usual 
presence of perianths w 11 assist in distinguishing it in the field. The genicu- 
late stems are more evident in this plant than in the other Lejeunear, though 
they are occasionally distinctly present towards the end of the branches in 
C. microscopica. 

The tooth at the free angle of the postical lobe is readily seen, as the 
margin is not involute at the apex. The perianth is papillose on account of the 
strongly convex cells. The spores are occasionally larger than the measure- 
ments given. Gemmae are common and are large. 


260. Cololej eanea microscopica 


1 avl. 


Sdi ill ii. 


J unsermannia microscopica dayl. in Mackay, IT. Hib. 2 p. 59 (1836) ; Nees, 

‘ Eur. Leb. Ill p. 566 (1838). 

Lejeunea microscopica Tayl. in G. L. N., Syn. Hep. p. 345 (1844). 

Cololej eunea microscopica Schiffn. in Engl, and Prantl I 3 p. 122 (1895). 
Aphanolej eunea microscopica Evans, Bull. Torr. Club p. 273 (1911). 

Paroicous. In small, shallow whitish-green patches or as 
scattered stems. Stems 3~6 mm long, filiform, translucent, 
prostrate, flexuous, slightly and irregularly branched ; rhizoids 
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.somewhat scarce, rather long. Leaves distant , the antical lobe 

patent to erecto-patent, 


convex, narrowly oblong- 
ovate, the apex narrowed , 
subacute or obtuse, the 
margin not or slightly 
crenulate with projecting 
cells; postical lobe 
slightly smaller, strongly 
inflated, the free margin 
much involute, with a 
slightly projecting i- 
celled tooth at the free 
angle and a distinct I - 
celled tooth beside it, the 
whole leaf ovoid-fusi- 
form ; cells of antical 
lobe 16-23 /x, oblong- 
quadrate, frequently 
elongate near base, convex to conical-convex except near base, 
seldom altogether flat, the walls thin, trigones absent ; cuticle 
sometimes thickened at the apex of the conical cells ; stylus com- 
posed of a single papilla soon vanishing. Underleaves absent. 
2 inflorescence on a very short branch, with one or rarely two 
innovations. Sub-involucral bracts in one pair, similar to but 
slightly larger than the leaves, not imbricate, the lower situated 
on the stem, the upper on the base of the branch ; antheridium 
globose, solitary. Involucral bracts longer than the leaves, slight- 
ly complicate, the antical lobe narrowly oblong-lanceolate, sub- 
acute, the margin crenulate with projecting cells ; the postical 
lobe smaller, less acute ; cells in both lobes frequently acutely 
conical. Perianth obovate-clavate, longly exserted, without angles, 
smooth below, papillose with conical projecting cells near the apex, 
the apex truncate, the beak short. Capsule spherical, brown. 
Spores 21-29 /t, irregular in shape, rhombic to linear-oblong, 
frequently angular, finely papillose, pale green. Gemmae discoid, 
rotund to broadly oval, multicellular, on the surface of the leaves 
attached by a slender stalk. 



1. Stem and leaves (postical). 2. Cells 
(apex of leaf). 3. Perianth. 4. Gemma. 


Hab. On moist rocks, very rarely on trees, in sheltered localities. 
Distrib. Cornwall to West Sutherland, rare ; Ireland. 



This minute species can usually be recognised in the field by its distant, 
narrow leaves ; it forms small, nearly white, thin patches on mosses or directly 
on wet rocks, very rarely on trees. Under the microscope the rather long, 
scattered rhizoids attract attention. The whole leaf is ovoid-fusiform when 
well developed, but it varies to being ovoid ; it is unlike our other species. 
The apex of the antical lobe is not incurved as it is in C. calcar ea, and the 
postical lobe is nearly as large as the antical lobe ; the stylus is almost obsolete. 
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but can be detected near the apex of the young stems. The tooth at the 
angle of the postical lobe is occasionally difficult to see on account of the 
transparency of the cells, together with the strongly involute border. The 
leaf-cells are commonly flat or nearly so, on the lower half of the leaf and are 
convex to conical towards the apex, but this varies greatly, and all the cells 
mav be flat. The shape of the cells also varies greatly ; they are usually 
more elongate than in C. minutissima , and the marginal cells are frequently 
elongate. The spores can hardly be considered asperous like those of C. 
minutissima ; they are finely tuberculate, the tubercles being mostly acutely 
pointed. A reddish-brown rotifer is common m the leaves of this species, 
more so than in the other species of this genus. 


Evans in “Hepaticae of Puerto Rico/’ published in Bull. Torr, Bot. 
Club ” has described a new genus, Aphanolejeunea, with our C. micro- 
scopica as the type species. It includes some tropical species. It is separated 
from Cololejeunea principally by the characters of the postical lobe. In the 
new genus the apical tooth consists of a single cell which is close to the usually 
smaller tooth at the angle, the two teeth being separated only by a slight 
indentation This gives the apex of the postical lobe the appearance, without 
careful examination, of being simply acute. A hyaline papilla is present at 
some distance from the apical tooth, instead of being on it as in the restricted 
genus Cololejeunea. Evans also gives other particulars of the new genus, 
including the inconspicuous character of all the species, from which the name 
of the genus is derived. 


LX VII. LEJEUNEA Lib. 

Lejeunea Libert, Ann. Gen. Sci. Phys. 6 p. 372 (1820). 

Lejeunea subgen. Eu-Lejeunea Spruce, Hep. Amaz. et And. p. 260 (1884). 
Eulejeunea Schiffn. in Engl, and Prantl, Nat. Pflanz. I 3 p. 122 (1895). 

Plants small or medium-sized, pinnate or irregularly branched. 
Leaves imbricate or contiguous , the anti cal lobe usually widely- 
spreading , ovate to obovate with the apex rounded or obtuse, the 
margin entire or crenulate from projecting cells ; postical lobe 
small, sometimes obsolete, inflated, rarely plane. Lnderleaves 
small, seldom half as large as the leaf, roundish , bifld. Leaf-cells 
thin-walled, transparent, not papillose, 2 inflorescence terminal 
on a principal branch, with 1-2 innovations ; bracts almost similar 
to the leaves. Perianth nearly always with 5 acute keels, the 
heels smooth or nearly so . Androecium almost always on a short 
lateral branch. 

/Antical lobe of leaves broadly ovate to sub-rotund, convex. 

1 \ Antical lobe oblong-oval, scarcely or only slightly convex, 

{ Underleaves larger than the postical lobe, entire at margin ; wings of 

perianth not or scarcely crenulate 263. cavi folia 

Underleaves smaller or not larger than postical lobe, crenulate ; wings 
of perianth crenulate 2 &4- patens 

f Postical lobe very variable, often half the size of the antical lobe or more 
3J 266. diversiloba 

h Postical lobe small, not half the size of the antical... 4 
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4 


Under] eaves about as large as the postical lobe ; 

plant small 

Underleaves much larger than the postical lobe., 


perianth not angled ; 

265 . Macvicari 

.5 


f Underleaves large, often subimbricate, longer than broad, sinus narrow 


261. flava 

L Underleaves distant, orbicular, with wide sinus 262. Holtii 


261. Lejeunea flava (Swartz) Nees 

J ungermannia flava Swartz, Prod. FL Ind. Occ. p. 144 (1788). 

Lejeunea flava Nees, Eur. Leb. Ill p. 277 (1838). 

Lejeunea serpyllifolia j3 thymifolia Carr., Trans. Bot. Soc. Ed. 7 p. 456 (1863). 

Lejeunea Moorei Lindb.. Hep. in Hib. lect. p. 487 (1875) ; Moore, Proc. Roy. 
Irish Acad. p. 615 pi 44 (1877). 


Monoicous. In thin 
flat yellowish-green or 
green patches creeping 
over mosses, dull when 
dry. Stems 15-25 mm 
long, prostrate, slightly 
and irregularly branched,, 
seldom pinnate ; rhi- 
zoids very scarce. 
Leaves contiguous to 
subimbricate , patent- di- 
vergent, the antical 
lobe slightly convex,, 
not crossing the stem,, 
obliquely oblong to 
oblong-oval, rounded-obtuse at the apex, the margin entire ; 
postical lobe small, slightly inflated, subovate, the free margin 
involute except at the apex, with an obtuse 1 -celled tooth at the 
free angle ; cells 17-23 p, 5-7-angled, nearly flat except towards 
base of leaf, the walls thin but with occasionally intermediate 
thickenings, trigones minute, cuticle smooth. Underleaves con- 
tiguous, subappressed, plane, oval-oblong to oval-orbicular, longer 
than broad, subcordate or rounded at the base, large, three to four 
times larger than the postical lobe, J- bilob ed, occasionally to | 
bilobed, the sinus narrow and usually obtuse, lobes subobtuse, 
the margin entire. 2 inflorescence on a long or short branch, 
usually with a single innovation. Involucral bracts larger than the 
leaves, complicate, unequafly -|-| bilobed, the antical lobe oblong- 
oval, obtuse, the postical lobe narrower and shortly oboval, 
obtuse or subacute ; bracteole cuneate-obovate, J bilobed, lobes 
subacute. Perianth slightly emergent, green, pyriform, rounded 
at the apex, slightly and obtusely 5-angled above, the angles smooth 
or slightly crenulate, the beak short, Androecium terminal on a 
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short branch bracts in 2-4 pairs, imbricate, ventricose, shortly 
and nearly equally bilobed, the lobes obtuse ; antheridia in pairs, 
globose. 

Hab. On rocks and trees in moist shady places. 

Distrib. Killamey, Ireland ; very rare. 

Differs from L. cavi folia in the leaves being narrower, more spreading and 
less imbricate, the antical margin rarely crossing the stem, the postical lobe 
smaller and less inflated, and the keel less arched, the underleaves larger, 
closer together and rounded or subcordate at base, the sinus usually narrower 
and less “deep, leaf-cells distinctly smaller, the angles of the perianth obtuse 
and only slightly raised. The colour of the plant has also a more yellow tinge, 
or at least dark green, and not pale green as is frequently the case w .th the 
other. 

Spruce latterly considered his subspecies alhida of Hep Amciz. et A nd . p. 
'219 as distinct from L. ftava. Evans considers it to be the same species as 
L. americana (Lindb.) Evans, after an examination of Spruce s specimen m 
Hep. Spvuceanae. It has been recorded, but incorrectly, from Ireland. 

Some leaves of L. flava are occasionally shiny when dry, but the whole 
plant is dull The antical margin of the leaf is suddenly expanded from a 
narrow base; it remains broadest at the middle and does not become ovate 
In characteristic stems the underleaves are contiguous or subimbricate but 
they ate frequently distant on part of most stems ; the sinus vanes, and the 
lobes may be subacute, or one obtuse and the other subacute ; the margin is 
rarely sinuate. ? bracts are common in the Irish plant, and arc conspicuous 
by being much larger than the leaves ; they are more deeply divided when 
perianths are not present. I have found only two perianths, and the bracts 
varied somewhat. <J inflorescence with antheridia is common, but iruit has 
not been found in Ireland. 

262. Lejeunea Holtii Spruce 

Lejeunea Holtii Spruce, Journ. Bot. p. 33 (1887) ; Pears., Hep. Brit. Isles p. 

51 pi. 13 (1899). 

— r— — 7-7 Monoicous. Delicate. 

. 'xso ,/^y ***** | In thin flat patches, 

' | creeping over mosses, 

P -r j dark green or yellowish- 

^ 7 Y green with frequently a 

- --..w v i \ f % ' . • reddish tinge, shining 
J. ,/ ' when dry. Stems 20-30 

\( j h>--- —y V" ; mm long, prostrate, 

; v x • ' slightly and subpinnate- 

| ">-4 ^ ' 7 ! ly branched to the 

j **■ ■ middle, the upper part 

long, straight and un- 
L Stem and leaves (postical). 2. Cells. branched and rai el} stra- 
ti lied ; rhizoids very 
scarce. Leaves distant , 
here and there approximate or subimbricate, patent-divergent , 
the antical lobe almost flat,, seldom crossing the middle of the 
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stem, obliquely subovate-elliptical, narrowed to the obtuse or sometimes 
subacute apex , the margin more or less sinuate, entire ; postical 
lobe very small, frequently almost obsolete, slightly inflated, sub- 
ovoid, the free margin involute except at the apex, with an obtuse 

1 - celled tooth at the free angle ; cells 22-30 /x, frequently to 35 p,, 
5-7-angled, nearly flat, the walls thin but frequently with inter- 
mediate thickenings, trigones minute; cuticle smooth. Under- 
leaves distant, erecto-patent, plane, orbicular, not or seldom longer ' 
than broad, subcordate or rounded at the base, about one third 
the size of the leaves, J bilobed, the sinus broad and obtuse, lobes 
acute, occasionally subobtuse. $ inflorescence nearly always on a 
very short branch, with or without a single pair of small leaves, 
without an innovation, or rarely with one single and unbranched. 
Involucral bracts smaller than the leaves,^ suberect with the 
margins slightly recurved, subcomplicate, unequally bilobed 
or sometimes slightly deeper, the antical lobe lanceolate or sub- 
ovate-lanceolate, acuminate or acute, the postical lobe shorter 
and less than half as wide, lanceolate-subulate ; bracteole ellipti- 
cal-lanceolate, J bilobed, sinus very narrow, lobes broadly subu- 
late, slightly unequal. Perianth longly exserted, broadly pyri- 
form, slightly depressed or truncate at the apex, 5-angled to near 
the base, the angles highly winged, slightly crenulate below, 
distinctly so near the apex. Androecium usually on a short 
branch, seldom at the end of a somewhat longer one ; bracts in 

2- 5 pairs, imbricate, ventricose, subequally bilobed, the lobes 
rounded-truncate at the apex; antheridia solitan^?, globose. 

Hab. On wet rocks near waterfalls. 

Distrib. Killarney, Ireland ; very rare. 

This very distinct species is readily known from L. cavijolia, L. patens, or 
L. flava by its narrow, distant leaves, which are distinctly narrowed from 
slightly below the middle to the apex. The ends of the stems are straight and 
unbranched, giving the plant a characteristic appearance. The underleaves 
separate this species at once from L. flava ; in the latter they are larger and 
are distinctly longer than broad, which is not or seldom the case in the present 
plant ; the sinus is also narrower in L. flava and the lobes more obtuse at the 
apex ; also the distance at which they are from one another in L. Holtii is 
different from that of L. flava, they are not subappressed to the stem, and are 
more delicate in texture ; the subcordate or rounded base is only seen in well 
developed underleaves, this applies to both these species but especially to 
L. Holtii. The leaf-cells are much larger than in L. flava and are usually 
longer in proportion to their breadth. 

Forms of L. cavi folia with small lobules can at once be known from 
L. Holtii by their broader leaves which are broadly rounded at the apex ; 
they are more imbricate and more convex as a rule, the underleaves with ihore 
obtuse lobes, and the plant less tender, etc. Besides, $ inflorescence is common 
in both plants, and the short branches without innovations of L. Holtii at 
once distinguish it. In our other species the $ inflorescence may appear as if 
lateral on the stem, on account of the innovations seeming to be a prolongation 
of it, but in L. Holtii a distinct very short branch is evident. 
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Monoicous. In flat 
pale green to green or 
yei lo wish-green pa t dies , 
shining or dull when dry. 
Stems 12-20 mm long, 
prostrate , i rre gul arly 

branched , bran ch.es 

usually numerous ; 
rhi zoi ds scarce . Le aves 
imbricate, patent, fre- 
quently erecto-patent 
on the branches and 
apex of stem, the 
antical lobe slightly con- 
vex or flat, crossing the 
stem, ovate-oval , rounded 
or broadly obtuse at the 
apex ,the margin entire ; 
postical lobe much smaller, strongly inflated, ovate, the free margin 
involute except at the apex, with an obtuse 1 -celled tooth at the 

free angle ; cells 22-28 p, occasionally to 35 p, 5 7-angled, slightly 

convex or flat, the walls thin but f requently with small intermediate 
thickenings, trigones usually minute ; cuticle smooth. Under- 
leaves distant, subappressed, slightly convex or plane, oval- 
rotund, narrowed at the base and not decurrent, as large as or 
larger than the postical lobe , bilobed to the middle, the sinus usually 
obtuse, lobes obtuse or sometimes subacute, the margin entire or 
nearly so. 9. inflorescence on a long or short branch, usually with 
a single innovation. Involucral bracts complicate, unequally 
bilobed, the antical lobe narrowly and obliquely oblong-obovate, 
the apex obtuse or subacute, the margin entire, postical lobe much 
smaller, variable in shape, linear-oblong to lanceolate ; bracteole 
oval to obovate-oval, bilobed, sinus narrow, lobes subacute to 
obtuse, the margin entire. Perianth exserted about one half 


2. Cells. 

5. Perianth. 


I. Stem and leaves (postical) 
3. Underleaf. 4. Apex of do. 
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beyond the bracts, oval-oblong from a narrow base, rounded or 
truncate at the apex, sharply 5-angled above, the angles smooth 
or sometimes slightly crenulate, the beak short. Capsule globose. 
Spores 28-43 /x, mostly irregularly linear-oblong, with some 
oval-oblong, frequently angular, greenish-brown, thickly and 
coarsely papillose. Androecium on a short branch,, bracts in 2-4 
pairs, ventricose, slightly and nearly equally bilobed, the lobes 
rounded. Antheridia in pairs, globose. Propagula as leafless 
shoots from the margin of the leaves and from the side of the 
stem. 


var. planiuscula Lindb., Muse. Scand. p. 2 (1879). 

Lejeunea cavi folia forma a planiuscula Lindb., Hep. in Hib. lect..p. 484 (1875). 


Elongate, pale green ; leaves less imbricate, nearly horizontal 
on the principal stems, the antical lobe large, less convex, and 
narrower towards the apex ; postical lobe smaller in proportion 
to the antical lobe ; cells commonly only slightly chlorophyll ose ; 

2-3 times as large as the postical lobe. 


unci erl eaves l arge 


var. heterophylla Carr., Trans. Bot. Soc. Ed. 7 p. 457 (1863). 


Pale green to yellowish-green ; leaves approximate to some- 
what distant , less frequently slightly imbricate, the antical lobe 
nearly flat , the postical lobe greatly variable but small or almost 
obsolete ; leaves on branches usually small and distant ; under- 
leaves oblong-oval. 


Hab. Rocks and trees in moist shady places. 


Distrib. N. to Shetland, frequent ; Ireland. Fr. March-June. 


This is the only common species of the genus in Britain. It is seldom 
difficult to recognise. Notes are given under the species which might be 
confused with it. The trigones vary considerably in size and are sometimes 
almost absent ; the intermediate thickenings may also be scarcely noticeable. 
The innovations remain single or become floriferous. The angles of the peri- 
anth are not unfrequently crenulate. The <$ spike occupies the whole of a 
very short branch. 

The var. planiuscula is uncommon. It is sometimes mistaken for L. fiava 
•on account of its large underleaves, but their outline, as well as that of the 
leaves, is different. The plant figured by Hooker in Plate 41 of his Brit. 
Jung . more resembles this variety than it does the type. The var.. . heterophylla, 
when well marked, is a distinct looking plant. It is to be expected that the 
postical lobes should be smaller in wet ground, but this does not alone account 
for the characters of the variety, as typical L. cavifolia frequently occurs on 
very wet rocks with the postical lobe as large as usual; besides/the var. 
heterophylla has appearance of being a well developed plant, and it frequently 
bears fruit. The common form of the species varies in the size of its postical 
lobe, and it occasionally has microphyllous branches, but in this variety these 
lobes are small or almost obsolete on the principal stems as well as on the 
branches. 
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264 . Lejeunea patens Lindb. 

Tungermannia serpyllifolia Dicks., Plant. Crypt. Fasc. 4 p. 19 (1801). 

Lejeunea patens Undb., Act. Soc. Sci. Fenn. 10 p. 482 (187a). 

Monoicous. In thin 
pale green to whitish- 
green patches, shining 
when dry. Stems 7-12' 
mm long, prostrate, 
irregularly and intricate- 
ly branched, branches 
numerous, rhizoicls 
scarce. Leaves imbri- 
cate, patent to patent- 
divergent, some ti mes 
erecto-patent , the anticall 
lobe convex , frequently 
strongly so, crossing the 
stem, abruptly diverging 
front the postical lobe and 
suberect , decurved when 
1. Stem and leaves (postical). 2. Do. dry, obovate-rotundatc 
(antical). 3. Cells. 4. Perianth. to oval-rotundate, broad- 

5. Underleaf. 6. Apex of do. ly rounded at the apex, 

the margin cr emulate, or subentire ; postical lobe much smaller, 
strongly inflated, ovate, the free margin involute except near the 
apex with an obtuse 1 -celled tooth at the free angle , cells 16—22 
5-7-angled, convex, the walls thin but frequently with small 
intermediate, thickenings, trigones small, distinct. Lndei leaves 
distant, convex, subrotund, narrowed at the base and not 
decurrent, smaller than the postical lobe , bilobed to the middle, 
the sinus usually obtuse, sometimes acute, the margin cr emulate. 
2 inflorescence on a long or short branch, usually with a single 
innovation. Involucral bracts complicate, unequally bilobed,, 
the antical lobe narrowly obliquely oblong-ovate, the apex obtuse 
or sub-acute, the margin crenulate or entire, postical. lobe much 
smaller, linear-oblong, acute or obtuse ; bracteole oval, { bilobed, 
sinus narrow, lobes subacute, the margin crenulate or subentire. 
Perianth exserted about half beyond the bracts, pyriform-clavate, 
narrowed towards the base, rounded at the apex, sharply 5- angled 
for j— 1 its length, the angles crenulate , the beak short. Capsule 
globose. Spores 16-28 p, seldom to 35 /*, mostly irregularly oval, 
with some roundish-quadrate and a few linear -oblong, sometimes 
angular, greenish-brown, finely papillose. Androecium on a 
short branch, seldom at the apex of a long branch, bracts in 2-4 
pairs, ventricose, slightly and nearly equally bilobed, the lobes 
rounded ; antheridia in pairs, globose. 
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Hab. Banks and trees in moist well sheltered places. 

Distrib. From Worcester and Wales to Shetland, chiefly in the west ; 
uncommon ; Ireland. Fr. May-June. 

L. patens when typical is easily known from L. cavifolia ; but there is 
frequently much difficulty in distinguishing it. The characters as distin- 
guished from typical. L. cavifolia are the postica! lobe larger or at least not 
smaller than the under leaf, and the latter with its margins distinctly crenulate 
through projecting cells, the antical lobe more convex and abruptly arising 
from the postical lobe and with the margin crenulate, though less strongly so 
than in the case of the underleaf, the smaller leaf-cells, the perianth broader 
above and with the angles distinctly crenulate, the smaller and less frequently 
linear-oblong spores. Other differences are the pale colour, never dull when 
dry, the smaller size of the plant, the more intricately branched stems, the 
trigones and intermediate thickenings of the cell-wall more distinct, the crenu- 
late bracteole, and the wings of the perianth frequently extending further down. 
These differences are all subject to variation ; I am doubtful if the two plants 
can always be separated. 

The cell-walls appear thickened under a low power ; this is owing to the 
chlorophyll granules having collected around the margins of the cell. The 
perianth is occasionally keeled to below the middle and may be exserted more 
than half beyond the bracts. 


265. Lejeunea Macvicari Pears. 

Lejeunea Macvicari Pears., Journ. Bot. p. 409 pi, 415 (1900). 

f Monoicous. Minute . 

! \ y 3o In flat pale yellowish- 

green patches or scat- 
f f J ' \jf"X tered among mosses. 

A Stems 5-10 mm long, 

r \: y J noi rigid, slightly and 

; irregularly, sometimes 

j * •. /, . ^ y xsaa subfasciculately branch- 

i V if* " ed, the branches widely 

i/P ) 'iy j- P-A)r\ spreading or ascending ; 

j ■/* '/' — " ^ A K)J\ rhizoids scarce. Leaves 

; 'PT pA\ ' r£f%A approximate to rather 

I ' ' /)0 X distant, erecto-patent, 

r 240 ,i H i'\ the antical lobe slightly 

j l P-Pfiy K.'P.Jyp } convex, oblong-oval to 
I 4 oblong-ovate , the apex 

i 4 1 3. rounded-obtuse or 

^ — — — — — — — - — obtuse, .. seldom sub- 

- / 4.- n o -nr Vf acute, the margin 

1. Stem and leaves (poshcal)^ 2 Fertae slihtl crenulate 

plant. 3. Cells. 4. Underleaf. through projecting cells ; 

postical lobe about a 

third as large as the antical lobe, strongly inflated, ovoid, the free 
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1. Stem and leaves (postical). 2. Fertile 
plant. 3. Cells. 4. Underleaf. 
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margin involute except at the apex, with an obtuse 1 -celled 
tooth at the free angle; cells 15-22 /x, hexagonal-quadrate, 
slightly convex, the walls thin, trigones absent or sometimes 
present and minute ; cuticle smooth. Underleaves usually 
twice as broad as the stem, of about the same size as the postical 
lobe, rotund-oval, l bilobed, sinus narrow but round at base, lobes 
frequently incurved, narrowly ovate-triangular, acute , commonly 
four cells broad at base and ending mostly in one cell, but not 
unfrequently in two single cells, the margin slightly cumulate 
with projecting cells ; ? inflorescence on a long or short branch, 
with a single innovation which is rarely Auriferous. Involucral 
bracts larger than the leaves, laxly complicate, 1 bilobed, the 
antical lobe broadly oblong, rounded-obtuse at the apex, postical 
lobe as large, narrowly oblong, obtuse at the apex, margin 
of both sides slightly crenulate ; bracteole broadly oblong, | 
bilobed, the sinus narrow, lobes subacute, the margin crenulate. 
Perianth exserted about half its length beyond the bracts, oblong- 
obovate, slightly depressed at the apex, without angles, the beak 
very short. Capsule globose. Androecium occupying the whole 
of a short branch, bracts in 2-3 pairs, imbricate, greatly ventricose, 
J-J bilobed, the antical lobe slightly smaller, lobes rounded-obtuse, 
crenulate ; bracteole cuneate-obovate ; antheridia globose, 
solitarv. 


Hab. Old trees, rarely on rocks, in moist well-sheltered places. 


Distrib. Moidart, West Inverness ; very rare. hr. April— May. 


This small species is subject to very little variation ; it is easily known in 
the field by its perianths being without angles ; when perianths are absent 
it might be mistaken for a small form of L. patens or H arpalej eunea ovata. 
Under the microscope the oblong-oval leaves will at once separate it, those 
of L. patens being much broader and rounder. It is a slightly larger plant 
than L. diver siloba, and the leaves are less erect and do not show the variability 
which is characteristic of that species; the bracts are quire different as is 
also the perianth. The postical lobe does not vary in size further than what is 
•commonlv seen in all the species of the genus. The underleaves are rather 
large for the size of the plant : they are erecto-patent, and are usually divided 
to about the middle, but this varies from -J— f . When the perianth is collapsed 
five angles may sometimes be noticed. L. patens has a larger perianth. 


26 6. Lej eunea diversiloba Spr 


nice 


Lej eunea minutissima j3 major Carr., Trans. Bot. Soc. Ed. 7 p. 456 (1863). 

Lej eunea diversiloba Spruce, Joum. Bot. p. 235 July (1876) ; Carr., Trans. Bot. 
Soc. Ed. 13 p.468 pi 17 f. 1 (1879) ; Pears., Hep. Brit. Isles p. 56 (1899). 

Micro- Lej eunea diversiloba Spruce subgen. Hep. Amaz, et And. p. 287 (1884). 
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1. Stem (postical). 2. Leaves. 
3. Cells. 4. Underleaf. 


r r~ " _ Dioicous and monoi- 

TJh .A- " !■ cons. Minute. In pale 

xaoCR FU U pllowfeh-green scat- 

y|bv ( / j v tered stems among moss- 

y / I f J es or rarely in thin 

1 v.J •] patches, nearly white 

h/y 2 „ — ° N ^ when dry. Stems 10-15 . 

top 0 ) ■■ 'vjSi mm long, rigid, filiform, 

•4k . f / ' Slightly and irregularly, 

[ j y sometimes subfascicu- 

n^T I fY' lately branched, the 

Thy f j (Vjj , branches straight, as - 

. AM Tj ‘ f ' A sending to sub erect ; 

1 'A 3,. rhizoids rather scarce. 

— — J: — ~ — Leaves approximate, 

. # erecto-patent, the anti- 

1. Stem (postical). 2. Leaves. cal i 0 be, slightly convex 

3. Cells. 4. Underleaf. ob ovate- oblong, but fre- 

quently ovate-oblong or 
ovoid and with some smaller and oboval, the apex rotundate, seldom 
only obtuse, the margin entire ; the postical lobe about half the 
size of the antical lobe but greatly variable, sometimes nearly equal 
in size to the antical lobe, or small, or nearly obsolete , these frequently 
occurring intermixed on the same stem ; when larger being 
inflated, the free margin involute except at the apex, with an 
obtuse or subacute 1-2-celled tooth at the free angle ; cells 14-21 
jjb, oblong-quadrate or hexagonal-quadrate, slightly convex, 
walls slightly and equally thickened, trigones absent ; cuticle 
smooth. Underleaves small, slightly or not broader than the 
stem, rotund-oval to quadrate-oval, -|— § bilobed, the sinus usually 
lunate, lobes narrowly triangular-ovate, sometimes broadly 
subulate, subacute to acute, commonly four cells broad at base, 
the apex with a single cell, the margin entire. $ inflorescence 
on a short or long branch with a single innovation which is some- 
times , floriferous, rarely without an innovation. Involucral 
bracts larger than the leaves, complicate, bilobed, the antical 
lobe obovate-lanceolate, rounded-obtuse or subacute at the apex, 
the margin distinctly sinuate-angular or subentire, the postical 
lobe equally long but narrower, acute, the margin entire or 
occasionally with 1-2 teeth ; bracteole obovate-lanceolate, divided 
to below the middle, the lobes lanceolate, acute, entire or with 1-3 
teeth. Perianth exserted nearly half its length beyond the bracts, 
oblong-obovate, obtusely 5-angled, the* angles smooth or sinuate, 
the beak very short. Androecium near the base or apex of a short 
branch, bracts in 2-3 pairs, imbricate, strongly ventricose, lobes 
nearly equal. 


Hab. Creeping over mosses in well sheltered places. 



436 LX VIII. MICROLEJEUNEA 

Disxrib. Killarney, Ireland, very rare. 

The rigid stem and diversiform leaves of this small species make it easily 
recognisable. Microlejeunea ulicina has the stem and branches somewhat 
geniculate between each leaf and less rigid, antical lobe always broad and ro- 
tund at the apex and convex, the postical lobe hardly variable and always 
about half the size of the antical lobe, and small trigones are present. The 
margin of the leaf of L. diversiloba is sometimes worn, giving it a crenulate 
appearance. I have seen one monoicous plant. 


LX VI I L MICROLEJEUNEA (Spruce) jack et Steph. 

Lejeunea subgen. Micro-Lejeunea Spruce, Hep. Amaz. et And. p. 286 (1884). 
Microlejeunea Jack et Steph., Bot. Centralbl. 60 p. 11 (1894). 

Eulejeunea subgen. Microlejeunea Schiffn. in Engl, and Prantl. Nat. Phanz. 
I 3 p. 124 (1895). 

Plants very small with sparingly branched stems. Leaves 
small, distant or subimbricate, the antical lobe sabered or obliquely 
spreading, the margin entire or slightly crenulate ; postical lobe 
inflated, more than half as large as the antic at lobe, sometimes 
nearly equalling it. Underleaves distant, small, bifid. Leaf-cells 
very small, opaque. $ inflorescence with one, rarely two, inno- 
vations. Perianth with five acute smooth keels. 


267. Microlejeunea ulicina (Tayl.) Evans 

Jungermannia minutissima Hook., Brit. Jung. pi. 52 (1813). 

J ungermannia ulicina Tayl., Trans. Bot. Soc. Ed. I p. 115 (1844). 

Lejeunea ulicina Tayl. in G. L. N., Syn. Hep. p. 387 (1844). 

Microlejeunea ulicina Evans, Mem. Torr, Bot. Club 8 p. 165 (1902). 

Dioicous. Minute. In thin, flat, green patches or as 
scattered stems. Stems 4-8 mm long, prostrate, somewhat rigid, 
slightly and irregularly branched, the branches widely spreading 
and straight, though slightly geniculate between each leaf ; rhi- 
zoids short, scarce. Leaves distant or contiguous, erecto-patent, 
the antical lobe strongly convex , rotundate-ovatc to ovate, the apex 
rounded or narrowed and obtuse, the margin entire, but frequently 
sinuate ; postical lobe | -§ as large as the antical lobe , seldom nearly 
equalling it in size, ovate, strongly inflated, the free margin usually 
involute except at the apex, with an obtuse 1 -celled tooth at the 
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free angle and a hyaline papilla at the base of the tooth on its 

inner side ; the keel 
~~ ~ strongly arched ; cells 

fir-]’ ''7a XZ4 ° 16-21 p, oblong-quad- 

'' •'iy / jfJ | ’(to rate, strongly convex , the 

| . f Cy* walls slightly thickened, 

H M V ^7, trigones minute ; cuticle 

Na y H smooth. Underleaves 

/V'W) / ■ ■ ¥ 'x r j distant, small, oblong- 

■ x ^/3 oval, bilobed to below 

4 % I m iddle, sinus narrow , 

v. ^ jLJ Jp) lobes linear-subulate, 

/ 7 | Xj r 1 frequently slightly in- 

-t 1 ]/ 1 •. J7")l curved, broad at 

1. \ [ 2. /* -7^/ base , the apex with tfzew 

— — — ' — — - .-J single cells. $ inflqr- 

escence on a long or 
1. Stem and leaves (postical). 2. Cells. short branch with a 
3. Underleaf. single innovation, simple 

or branched, seldom with 
two innovations. Involucral bracts much larger than the leaves, 
widely spreading, complicate, the keel* sometimes winged, antical 
lobe oblong, rounded-obtuse to acute, the margin distantly 
crenulate-dentate, postical lobe narrower, acute, crenulate- 
dentate to subentire ; bracteole oblong, narrowed towards the 
base, l bilobed, sinus acute, lobes acute, the margin entire, 
somewhat sinuate. Perianth pyriform, 5-angled. Androecium 
occupying a short branch, bracts in 2-3 pairs, imbricate, strongly 
ventricose, lobes nearly equal. Propagula rare. 

Hab. On trees and on Ulex, very rarely on rocks, in sheltered places. 

.Distrib. N. to Ross, almost confined to the southern and western 
districts, locally frequent ; Ireland. 

The species has much resemblance in the field to C. minutissima and can 
hardly be distinguished from it, except by the absence of perianths ; these 
being nearly always present in C . minutissima. Under the microscope the 
underleaves of the present plant at once separate it ; the underleaves will also 
separate it from L. diversiloba and from L. Macvicari, as, besides other 
differences, the lobes nearly always end in two single cells, while on the other 
hand they nearly always end in a single cell in the two other species. The 
postical lobe does not vary as in L. diversiloba and the antical lobe is much 
rounder than in most of the leaves of that species or in any of those of L. 
Macvicari. The stem and branches are more geniculate than in either of 
them ; but although geniculate between the leaves, the branches themselves 
are straight. In the larger leaves the antical lobe is frequently broadly 
■expanded near the base and rather suddenfy narrowed near the apex. The 
trigones can generally be seen, but not always. The margins of the 0 bracts 
and bracteole are crenulate with projecting cells, but in addition, the margins 
of the bracts have the cells projecting into distant, obtuse teeth. 
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LXIX. DREPANOLEJEUNEA (Spruce) Schiffn. 

Lejeunea subgen. Drepano-Lsjeunea Spruce, Hep. Amaz. et And. p. 186 (1884). 
Drepanolejeunea Schiffn. in Engl, and Prantl, Nat. Pflanz. I 3 p. 126 (1895). 

Plant small or minute. Leaves distant, obliquely spreading or 
almost erect, the antical lobe lanceolate, elongate, acuminate , 
strongly incurved at the apex, the margin spinulose or crenate ; 
postical lobe ovate, inflated. Underleaves small, bifid to below the 
middle, segments divaricate , subulate and acute. Perianth with the 
keels dilated into nearly horizontal dentate or spinulose horns. 


268. Drepanolejeunea hamatifolia (Hook.) Schiffn. 

Jungermannia hamatifolia Hook., Brit. Jung, pi- 51 (1813). 

Lejeunea, hamatifolia Dum., Comm. Bot. p. Ill (1822). 

Drepanolejeunea hamatifolia Schiffn. in Engl, and Prantl I 3 p. 126 (1895). 

Monoicous. Minute . 
In thin flat pale yellow- 
ish-green patches or as 
scattered stems among 
mosses. Stems 4-10 mm 
long, prostrate, slightly 
and subpinnately 
branched, the branches 
widely spreading ; 
rhizoids short, scarce. 
Leaves approximate, 
erecto-patent, the antical 
lobe convex, ovate-lanceo- 
late, acuminate , the apex 
incurved and ending com- 
monly in two single cells, 
the antical margin with 
2-4 spinous teeth , mostly 
one cell long, or with the teeth broad at base and obtuse, the 
postical margin entire or with a single projecting cell forming an 
obtuse tooth ; postical lobe about half as large as the antical lobe, 
inflated, the free margin involute except at the apex, with an 
elongated and somewhat curved 1 -celled tooth at the free angle and a 
hyaline papilla at the base of the tooth on its inner side, the keel 
strongly arched, crenulate from projecting cells ; cells 16-21 ft, 
oblong-quadrate to rotund-quadrate, convex, frequently strongly 
so and occasionally conical-convex-, the walls slightly thickened, 



1. Stem and leaves (postical). 2. Cells. 
3. Underleaf. 4. Perianth, 
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% cllticle smo °th. Underleaves distant, about 
f. h f ld ’ the basal portion 2-3 cells high, inversely triangular the- 
sinus lunulate, segments divaricate , subulate, 2-3 cells broad at 
base and 4-5 cells long. $ inflorescence on a short branch with a 
single and usually simple innovation. Involucral bracts larger 
than the leaves, laxly complicate, antical lobe oblong-ovate 
acuminate, spinous-dentate, the postical lobe narrower spinous- 
dentate to dentate ; bracteole J bilobed, lobes acuminate, spinous- 
dentate. Perianth pyriform, sharply 5-angled above, the angles 
winged and sfmous-setose ; the beak short. Androecium at the end 
of a long branch, bracts in 3—4 pairs, imbricate, ventricose, nearly 
equally bilobed, lobes acute or apiculate, not incurved the antical 
lobe slightly dentate ; . antheridia solitary. Propagula as short 
bud-like branches from the side of the ste'm, having more or less 
deformed leaves and underleaves. 

Hab. On rocks and trees in moist well-sheltered places. 

Distrib. Wales to Sutherland, confined to the west, rare ; Ireland. 

The underleaves allow this species to be easily recognised. They are- 
composed oi a broad portion two to three cells high, and two widely spreading 
segments which are 4-5 cells long and usually 2 cells wide at base, the sinul 
between them being lunulate. 1 he antical lobe resembles a good deal in sh ave 
those of Cololeieunea calcarea . and C. Rossettiana, but the latter are without 
the teeth on the antical margin which are present in most of the leaves of D 
hamahjolia ; these teeth vary a good deal in size and are sometimes nearlv 
obsolete, but never on all the leaves of a stem, and they can always be detected 1 
m every specimen ; they are placed at about the middle of the margin or 
slight! \ lower down. As underleaves are absent in Cololejeunea the present 
plant need not be confused with any species of that genus. 


LXX. HARPALEJEUNEA (Spruce) Schiffn. 

Lejeunea subgen. Harpa-Lejeunea Spruce, Hep. Amaz. et And. p. 164 (1884). 
Harpalejeunea Schiffn. in Engl, and Prantl, Nat. Pflanz. I 3 p. 126 (1895). 

. Piant small. Leaves widely spreading, the antical lobe- 
obliquely ovate, acute or acuminate, somewhat incurved at the 
apex, the margin entire, crenulate, or serrulate ; postical lobe 
rather large, inflated. Underleaves rotund to cuneate, emarginate' 
or bilobed but never beyond the middle, segments broad, rounded or 
obtuse at the apex. Perianth pyriform, the keels smooth or 
roughened, rarely spinulose. 
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1. Stem and leaves (postical). 2. Apical . ex t en( p n g outwards, and 
cells. 3. Basal cells at a (fig. 1), incurved, subacute or 
showing ocelli. acute , on the branches 

shortly acuminate, the antical margin strongly, arched, entire or 
sinuate the postical margin slightly arched, entire , postical lobe 
about a third to half as large as the antical lobe, ovoid, strongly 
inflated the free margin involute except at the apex, with an 
obtuse i -celled tooth at the free angle, the keel strongly arched, 
crenulate from projecting cells ; cells 18-20 oblong-quadrate to 
oblong-hexagonal, convex, the walls thin, trigones small, ocelli 
present as two to five enlarged and thin-walled cells near the base 
of the lobe ; cuticle smooth. Underleaves distant, about twice 
as broad as the stem, obcor date-triangular , the apex broadly eniar - 
ginate or nearly truncate, the lobes rounded. $ inflorescence on a 
long or short branch, usually with a single and simple innovation. 
Involucral bracts larger than the leaves, complicate, unequally 
bilobed, the keel sometimes winged, antical lobe oblong-oval, sub- 
acute, postical lobe narrower and short, obtuse or rounded at the 
apex ; bracteole obovate-cuneate, l bilobed, lobes rounded at the 
apex/ Perianth obovate-clavate, sharply 5-angled ^ above. 
Androecium occupying a short branch, bracts in 1-2 pairs, 
imbricate, unequally bilobed, antical lobe oval obtuse, postical 
lobe similar but smaller. 


Hab. Oh rocks and trees in moist, well-sheltered places. 


LXXI. MARCHESINIA 


441 


Distrib. Cornwall to Rosshire, confined to the west, locally frequent ; 
Ireland. 

The form of the underleaves will at once separate this species ; they are 
•expanded from a narrowed base and are only emarginate. It is rather difficult 
to distinguish in the field from Drepanolejeunea hamatifolia, especially as both 
•species are frequently found together ; on close examination with a lens, the 
broader upper part of the antical lobe of H. ovata can be distinguished on those 
•leaves which show their postical surface, but on a profile view the lobe appears 
to be narrow as in D. hamatifolia . The tooth at the free angle of the lobule is 
frequently difficult to detect on account of the margin becoming incurved to 
beyond the place where it is found. The description of the male inflorescence 
is taken from Pearson. 


LXXI. MARCHESINIA S. F. Gray 

Marchesinius S. F, Gray, Nat. Arr. Brit. PI. 1 p. 689 (1821), 

Phragmicoma Dum., Comm. Bot. p. 112 (1822). 

Lejeunea subgen. Homalo-Lejeunea Spruce, Hep. Amaz. et And. p. 132 (1884) 


Plants large , brown or greenish-brown. Stems usually 
irregularly pinnate. Leaves more or less imbricate, the antical 
lobe ovate to orbicular-ovate, entire or dentate at the apex ; 
postical lobe small, inflated at the base, otherwise plane, the free 
margin usually 1-2-dentate. Underleaves large, orbicular or 
reniform , undivided. $ inflorescence on a principal branch 
innovating on both sides. Perianth large, obcordate, strongly 
compressed , plane on both surfaces or with an indistinct postical 
keel, apex truncate. 


270. Marchesinia Mackaii (Hook.) Gray 

Jungevmannia Mackaii Hook., Brit. Jung. pi. 53 (1813). 

Marchesinius Mackaii Gray, Nat. Arr. Brit. PI. I p. 689 (1821). 

Phragmicoma Mackaii Dum., Comm. Bot. p. 112 (1822). 

Lejeunea Mackaii Sprengl., Syst. Veg. 4 p. 233 (1825). 

Monoicous. In flat olive-green to blackish-green , occasionally 
reddish-brown patches. Stems 15-30 mm long, prostrate, 
irregularly pinnate ; rhizoids reddish-brown or colourless, short, 
sometimes numerous. Leaves imbricate, horizontal, the antical 
lobe nearly flat, slightly incurved at the apex, suborbicular , the 
antical margin strongly arched and crossing the stem, the postical 
margin slightly arched, the apex rotundate, margin entire but 
usually more or less sinuate ; postical lobe small, quadrate-ovate, 
slightly inflated, the free margin involute or flat, with an obtuse 
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1 -celled papilla above the middle, the free angle with a tooth and an 

additional tooth between 
the angle and the keel , 
the keel straight or 
slightly arched ; cells- 
23-30 j u, of nearly equal 
size except at base, 
rounded-hexagonal, con- 
vex, the walls slightly 
thickened and frequently 
with slight intermediate 
thickenings, trigones 
small, cells at base larger 
and oblong with rather 
large trigones. Under- 
1 e a v e s approximate ,, 
large, about three times 
as broad as the stem, 
flat, orbicular , the apex frequently subtruncate , seldom retuse, the 
base narrow, margin entire but frequently sinuate. $ inflorescence 
on a long or short branch innovating on one or both sides, the 
innovations frequently floriferous. Involueral bracts slightly 
larger than the leaves, complicate, unequally bilobed, antical 
lobe oblong-obovate, the apex broadly obtuse, margin entire or 
sinuate, the postical lobe about one third the size of the antical 
lobe, oblong-oval, the apex obtuse, margin sinuate ; bracteole 
cuneate-oblong, apex retuse, the margin entire or slightly sinuate. 
Perianth exsertecl rather more than half its length beyond the 
bracts, obcordate-obovate , strongly compressed , decurved when 
young, the beak short with the mouth entire. Capsule globose. 
Androecia at the end of rather long branches which bear small 
leaves and underleaves at the base, bracts in 4-6 pairs, closely 
imbricate, ventricose, smaller than the leaves, bilobed, the 
antical lobe oblong-oval, the postical lobe slightly smaller, both 
lobes entire, rotundate at the apex ; antheridia in pairs, globose. 

Hab. On shaded or exposed rocks. 

Distrib. Cornwall, Devon and Dorset to Skye, rather rare, rare inland ; 
Ireland, Fr. Spring. 



1. Stem with leaves and underleaves. 
2. Cells. 3. Perianth. 


This uncommon species might be overlooked by the beginner for a Radi da: 
or Fndlania , but it is nearly always of a darker colour than any of our species 
of these genera, and the presence of underleaves will distinguish it from the 
former, while the differently shaped postical lobe as well as the entire or retuse 
underleaf will separate it from the latter. This species usually grows on the 
vertical face of rocks and mostly on limestone. It is much larger than the 
other Lejenneeae and is about the size of Radtda complanata. Although the 
plant is usually blackish-green, it is sometimes reddish-yellow or reddish- 
brown The postical lobe is variable, being frequently small and without 
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teeth or even nearly obsolete. The margin of the antical lobe of the $ bract is 
frequently considerably sinuate or even sometimes lobulate-sinuate ; it is ; 
sometimes broader below than above the middle. 

Tribe Frullanieae. 

Plants usually large, generally reddish-brown, seldom green, 
frequently pinnate, the branches contiguous to the inner base of the 
leaves, i.e., intr a- axillary. Innovations rarely present. Postical 
lobe distant from the stein, galeate or saccate, or sometimes only 
evolute, attached to the postical margin of the antical lobe close 
to the base. 2 inflorescence 2-12-gynous, rarely 1-gynous. 
Pedicel of capsule short, rarely cruciate in section. 

This tribe is composed of the two genera Frullania and Jubula. A branch 
arises from the whole of a postical segment, so that the postical lobe of the- 
leaf below which it arises is absent. The postical lobe is distant from the stem 
and is not attached by a broad fold to the antical lobe, as in the Lejeuneeae. 
The stylus, placed between the postical lobe, of which it is a part, and the stem, 
is generally present ; it is usually a small subulate process and is sometimes- 
very minute or obsolete. 


LXXII. JUBULA Dum. 

Jubula Dum., Comm. Rot. p. 112 (1822) emend. Rec, d’obs. p. 12 (1835) ; 
Spruce, Hep. Amaz. et And. p. 58 (1884). 

Lejeunea p.p. Corda in Opiz Nat. p. 652 (1829). 

Frullaniae sp. Nees, Eur. Leb. Ill p. 240 (1838). 

Plants rather large, dark green, pinnately branched ; branches 
lateral with an antical elobulate leaf at the insertion of each, seated 
partly on the stem and partly on the branch . Leaves incubous, 
antical lobe usually dentate or spinulose ; cell walls thin, slightly or 
not thickened at the angles ; postical lobe distant from the stem,, 
small, saccate, rarely evolute, acuminate. 2 inflorescence with 
two , rarely one, opposite subfloral innovations, bracts in one pair, 
archegonia 1-2, rarely 3-4. Perianth 3-angled, smooth. Pedicel 
of capsule cruciate in section, articulate when dry. 

This genus is in some respects intermediate between the Lejeuneeae and 
Frullania. Innovations are present and are adnate to the bracts as in the 
Lejeuneeae, and the insertion of the leaf, the leaf-cells, and the pedicel of the 
capsule are more like those of that group, while the ramification and postical 
lobe are more those of Frullania . This matter is fully gone into by Spruce in 
Ms Hep. Amaz. et And., which the student should consult. 
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1. Stem with leaves and underleaves. 
2. Cells. 


271. Jutmla Hutchinsiae (Hook.) Dum. 

Junsevmannia Hutchinsiae Hook., Brit. Jung, pi 1 (1812). 

Jubula Hutchinsiae Dum., Comm. Bot. p. 112 (1822). 

i 7 vullania Hutchinsiae Nees, Eur. Leh. Ill p. 240 (1838). 

" T 7 ~ Monoicous. In flat 

,\A t _ • dark green to dark olive- 

, . .. green patches. Stems 

* 15 g, 0*i 2-4 cm long, prostrate, 

t n r , 7 '<■ ' flexuous, irregularly pin- 

'(V ; nate, the branches patent 

. ’-'7*. ^ i '>••• -|T U | or horizontal, sometimes 

V^' K v jf U . ! again divided ; rhizoids 

v ! scarce, reddish-brown or 

: li^ colourless. Leaves im- 

| bricate, horizontal, the 

l • 2. | antical lobe nearly flat, 

■L — — ‘ obliquely and broadly 

ovate , cuspidate to 

1. Stem with leaves and underleaves. acuminate at the apex , 

2 * Cells - the antical margin 

strongly arched but sel- 
dom crossing the stem, the postical margin nearly straight or 
•slightly arched, both margins , but especially the antical , spinous- 
dentate, the teeth commonly live to six in number and three 
to six cells long ; postical lobe at some distance from the stem and 
.subparallel to it, galeate , inflated, the mouth truncate, frequently 
with a narrow spur-like appendage at its outer angle, the lobe 
sometimes only evolute and lanceolate ; cells 25-33 5-7-angled, 
with 4-7 round to oval shining oil-bodies and numerous 
chloroplasts, walls thin, trigones absent, the cells at margin with 
slightly thickened walls ; stylus composed of a one-celled papilla, 
soon becoming obsolete. Underleaves suborbicular, decurrent, 
bilobed, lobes ovate-acuminate, the margins with i-2 narrow 
spinous teeth or entire. $ inflorescence on a long branch with 
innovations most frequently on both sides, the innovations 
frequently floriferous. Involucral bracts -bilobed, complicate, 
slightly longer than the leaves, the antical lobe oblong-ovate to 
oblong-lanceolate, longly acuminate, the upper half of both 
margins spinous-dentate ; the postical lobe half as long or some- 
times less, the antical margin subentire or entire, the postical 
margin spinous-dentate ; bracteole more deeply divided, the 
lobes subulate-lanceolate, longly acuminate, margin spinous- 
dentate. Perianth exserted for half its length, or more, beyond the 
bracts, composed of one layer of cells, obovate-clavate, terete at 
the base, highly trigonous above, the apex rounded-truncate, beak 
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very short, crenulate, at length trifid, the teeth entire or slightly 
dentate, angles of perianth crenulate with projecting cells. Capsule 
globose, blackish-brown, shining, the walls strongly recurved on 
dehiscence. Spores 16-21 /x, rotund and broadly oval, green with 
a slight brownish tinge, papillose. Elaters 220-250 p long by 
7-8 [i broad, arising from the upper half of the capsule-wall, 
straight, truncate at the end, with a broad reddish-brown spiral. 
Androecia about the same length as the leaves, bracts in 3-4 pairs, 
imbricate, complicate, ventricose, J bilobed, the antical lobe ovate, 
acuminate, sinuate or with a spinous tooth on the margin, postical 
lobe slightly smaller, subacute, seldom acuminate, entire ; 
antheridia in pairs, oval-globose. 

Hab. On very wet or dripping rocks in caves and in fissures of rocks, 
especially in well sheltered ravines. 

T) i st rib. Cornwall to West Inverness, confined to the west, rare; 
Ireland. 


This species cannot be mistaken, the spinous- dentate leaves not occurring 
ir any other with the least resemblance to it. It is sometimes rather difficult 
to detect when in thin layers in wet caves, but usually some stems can be seen 
hanging loosely, and their glistening appearance attracts attention. 

Carrington in Trans . Bot. Soc. Ed. p. 457 (1863) gives a var. comp acta, 
“stem graeile, closely imbricated ; leaves smaller, more convex,” growing in 
drier places in Killarney. This does not seem to be more than a drier ground 
form, as the habit and size of the species varies a good deal. A form occurs in 
Scotland having the postical lobe explanate, seldom saccate, and with the 
antical lobe narrower than in the type, and the margins with fewer spinous- 
teeth. Etiolate forms are sometimes seen in Wales and the west of Ireland ; 
these have the margins of the leaves with the armature much reduced, the 
teeth being shorter, fewer and even almost absent on some leaves, the terminal 
spines being also much reduced, the postical lobe evolute and the underleaves 
smaller. The var. integri folia Lindb., Hep. in Hib ; led. p. 474, appears to be 
one of those forms ; the var. integri folia of Moore in Proc. Roy. Irish Acad. 
p. 609 pi. 45, is described as being practically without postical lobes. I have 
not been able to see a specimen of the plant. Nees’ Fvullania Hutchinsiae var. 
B “folds integerrimis” in Syn. Hep. p. 775, from North America, has the 
margin of the leaves and bracts entire with the exception of a shortened 
spinous tooth or spine. This was given the specific name F. pennsylvanica 
by Stephani in Hedwigia p. 147 (1883) and Jubula pennsylvanica by Evans in 
Rhodora p. 56 (1905). Spruce describes the same plant as Jubula Hutchinsiae 
var. Siillivanti in Hep. Amaz. et And. p. 62 (1884). 

The vegetative branches in this species arise in the same manner as in the 
species of Fmllania, but the $ branches and the subfloral innovations arise as 
in those of Lejeunea. The antical lobe when well developed has spinous-teeth 
on the upper margin for two thirds of its length, and for about one third on the 
lower margin ; the teeth vary greatly in size, the apical one being the largest 
and commonly triangular-acuminate ; the others vary from 1-6 cells in length 
and are usually about two cells broad at base. Except in the growing cells the 
chloroplasts are collected around the walls. The oil-bodies are also to be seen 
in the perianths. The underleaves are usually oblong to oblong-oval on the 
branches. The spinous teeth on the margin of the bracteole are narrower than 
those on the bracts. The apex of the perianth becomes slit for about, its whole 
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length. The spores ajre mostly rotund but several are broadly oval,' rarely 
is there an obtuse angle at one point ; a few of the spores measure up to 25 ft 
in diam. 


LXXIII. FRULLANIA Raddi 

Frullania Raddi, Atti Soc. Ital. Sc. Mod. (1818) ; Mem. Mat. Soc. Ital. Sc. 

Mod. 18 p. 20 (1820) ; Spruce, Hep. Amaz. et And. p. 3 (1884). 

Plants usually large, rarely small, reddish-brown , sometimes 
almost black, seldom green, pinnately branched . Leaves incubous, 
very shortly and nearly transversely inserted , the antical lobe 
obliquely ovate to suborbicular, almost always quite entire ; 
postical lobe cucullate , galeate or saccate , sometimes evolute, usually 
with a minute subulate process or rudimentary sac (stylus) 
situated between it and the stem. Leaf-cells with thickened walls 
and well marked trigones. Underleaves always present, bilobed, 
very rarely entire. » 2 inflorescence without innovations , archegonia 
2-4, rarely more ; bracts in 2-5 pairs, usually dentate or laciniate, 
the innermost generally adnate to each other and to the bracteole. 
Perianth trigonous with the third angle postical, or tetragonous 
with two postical angles. Calyptra fleshy; pedicel of capsule 
short, not cruciate in section nor articulate when dry. 

The commonly reddish-brown, pinnate stems of bvullanici are unlike those 
of our other Hepaticae, so that the genus need not give trouble in distinguish- 
ing it in the field. The underleaves, which are always bilobed, must be 
•examined in mature parts of the main stem or principal branches, those near 
the apices not being typical. The involucral bracts and bracteole afford 
characters of great importance. The pedicel of the capsule consists of four 
concentric layers of alternate cells. 



Antical lobe of branch leaves, at least, usually with enlarged cells, forming 

a line or scattered over the leaf 2 

Antical lobe always without such enlarged cells 4 

Underleaves with recurved margin 273. Tamavisci 

Underleaves with plane margin * * 3 


Underleaves divided with acute lobes 274^ mjcrophylia 

Underleaves J-J divided with obtuse lobes 275. fragilitolia 

Perianth tuberculate ; postical lobe the breadth of antical lobe ; under- 
leaves usually with a tooth at side .276. dilatata 

Perianth smooth ; postical lobe the breadth of antical lobe ; under- 
leaves without a tooth at side 272. germ ana 


Subgen. Thyopsiella Spruce 
Thyopsiella Spruce, Hep. Amaz. et And. p. 7 et p. 41 (1884). 

Postical lobe cylindrical-saccate, longer than broad. Perianth 
smooth. 


./v*. 
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272. Frullania germana Tayi. 


J unger mannia germana Tayl., Ann. Mag. Nat. Hist. p. 173 (1843) * Trans 
Bot. Soc. Ed. 2 p. 45 (1846). ' 

Frullania germana TavL, G. L. N. Syn. Hep. p. 450 (1844) ; Pears. Hep. Brit. 
Isles p. 31 pi 4 (1899). 

Frullania Tamarisci var. germana Carr., Trans. Bot. Soc. Ed. p. 457 (1863) 


Dioicous. In large de- 
pressed and usually loose 
patches, yellowish-brown 
to pale reddish-brown , less 
frequently dark reddish- 
brown. Stems 3-8 cm 
long, rigid, dark brown, 
procumbent but some- 
times prostrate, com- 
monly bipinnate, the 
branches generally short 
and thick ; rhizoids 
fasciculate, rather scarce. 
Leaves imbricate, the 
antical lobe subreniform 
to orbicular-ovate, cor- 
date at base, widely crossing the stem, the apex decurved, 
apiculate, rounded, or acute, on the branches often acuminate ; 
postical lobe oblong-cylindrical, slightly contracted at the base, 
shorter and much narrower than the underleaves, parallel to the 
stem, saccate, sometimes evolute ; stylus filiform or disc-like ; 
cells 16-21 /x, roundish or oblong, the walls usually much thickened, 
trigones and intermediate thickenings generally large, enlarged 
discoloured cells absent ; cuticle smooth. Underleaves large, about 
thrice as broad as the stem, rotundate , on the branches oblong- 
rotund to oblong-obovate, shortly decurrent, slightly auriculate 
but seldom crispate at base, bilobed, the sinus obtuse, lobes 
subobtuse or apiculate, the margin generally recurved at the apex 
only . $ inflorescence terminal on a short branch. Involucral 

bracts unequally bifid, the antical lobe oval-lanceolate, acuminate, 
entire or sinuate , rarely with 1-2 obtuse teeth near the apex, with 
1-3 papilliform cilia at the antical base ; postical lobe narrowly 
lanceolate and longly acuminate, the margins revolute with a 
large tooth near the middle commonly ending in two long cilia and 
with 1-4 cilia at base of the bract ; bracteole oblong-oval, connate 
on one side with the base of the bract, bilobed to about the middle, 
with the lobes narrowly lanceolate and longly acuminate, margins 
entire and with only 1-2 cilia at base. Perianth exserted for half its 
length, oblong-obovate, trigonous, smooth, the apex slightly 
narrowed, rounded-truncate, beak cylindrical, rather short. 




1. Stem with leaves and imderleaves. 
2. Cells. 3. Bract. 4. Bracteole. 
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Capsule globose. Spores 40-56 /x, oblong or roundish, mostly 
somewhat obtusely angular, brown, with several large tubercular 
warts. ' Elaters reddish-brown. Male plant laxly pinnate. 
Androecium on a short lateral branch, oblong-ovate to linear , 
bracts usually : in 6-12 pairs, seldom to 24 pairs, imbricate,, 
yentricose, nearly equally bilobed to the middle or deeper, lobes 
broadly ovate-oval, rounded at the apex, the antical lobe with 1—3 
cilia at the base, the postical lobe rather smaller with a 1-4-celled 
tooth near the apex and 1-3 cilia at the base ; bracteole flat, 
connate with the bracts on one side at the base, or free. 

Hab. On shady rocks and trees near the west coast. 

Distrib. Cornwall to Shetland, rare except in the western part of the- 
Highlands and in the Hebrides ; Ireland. Fr. Aug. -Oct. 


Can be generally known in the field from F. Tamar isci by its dull colour 
it never grows in loose suberect tufts among mosses or other herbs as that 
species sometimes does. The trigones and intermecl iate thickenings are larger 
and the nodular cells at the base of the antical lobe are more distinct and extend 
ior a further distance up the centre of the leaf than in the other ; the postical 
lobe also is rather more distant from the stem. The underleaves are typically 
rotunda te, three times broader than the stem, with the apex only recurved, or 
even almost fiat, but they are not uncommonly narrower and sometimes with 
the margins recurved to near the base as in F. Tamavisci / they are very often 
without an auricle, and this is rarely spurred (hastate) and very seldom crispate. 
The leaves on the branches are seldom cordate at base. The perianth is 
oblong-oval before the capsule is mature, but finally it is oblong-obovate, there 
being practically no difference between the perianths 'of the two species. 
Spores and elaters are similar. The difference between the innermost 
involucral bracts of the two species is given in the description. The bracteole 
gives the best character ar.d is unfailing as a distinction. Short and long 
mature androecia can be seen on the same stem, but the bracts are never 
reduced to less than four pairs and in this it is quite distinct from F. Tamavisci, 

F. germana does not vary greatly. A rather distinct form — forma 
exjylanata — from the Island of Mull, has the antical lobes of the stem-leaves 
oblong, not cordate at base, apiculate, rather seldom acuminate, those of the 
bracts oblong-oval to oblong-elliptical, postical lobe most frequently evolute, 
antical lobe of involucral bracts longly and rather suddenly acuminate. If 
resembles the type 'in size. 



F. german a is closely related to F. Teneriffae Nees, but the latter has the 
involucral bracts with long, filiform points ; the postical lobes of leaves on the 
branches are also longer in proportion to their breadth, but this does not 
appear to be a character of much constancy. 


Frullania Tamarisci (I,) Dum. 


" J mi german nia Tama visc i L. , Sp. PI. p. 3134 (3753). 
Fndlania Tamarisci Dum., Kec. d’obs. p. 13 (1835). 
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Dioicous. In shining , 
depressed and usually 
large and loose patches,, 
reddish-brown in colour, 
seldom dark green. 
Stems 3-10 cm long, 
filiform, rigid, dark 
brown, prostrate or 
ascending, denudate 
below, commonly bi- 
pinnate ; rhizoids fasci- 
culate, reddish-brown or 
colourless, rather scarce. 
Leaves imbricate, the 
antical lobe orbicular- 
ovate, deeply cordate at 
base , crossing the stem, 
convex, the apex de~ 
curved, apiculate or 
postical 


Stem with leaves and underleaves. 

2. Base of leaf, with stylus. 3. Cells. 

4. Bract. 5. Bracteole. 

acute, seldom obtuse, on the branches often acuminate 
lobe oblong-cylindrical, contracted at the base, shorter and narrower 
than the underleaves, saccate, sometimes evolute ; stylus filiform 
or disc- like ; cells 16-20 /x, roundish, the walls more or less 
thickened, trigones and intermediate thickenings generally small 
except towards the base ; enlarged discoloured cells in a median 
line, also frequently scattered, especially towards the apex of the 
leaf, most commonly present in the stem leaves, always present in 
the British plant on some leaves on the ultimate branches ; cuticle 
smooth. Underleaves about twice as broad as the stem, oblong- 
quadrate, shortly decurrent, auriculate and usually crispate at base , 
4— J- bilobed, the sinus and the lobes obtuse or subacute, sometimes 
acute on the branches, the margin revolute for two-thirds of its length. 
2 inflorescence terminal on a short branch. Involucral bracts 
unequally bifid, the antical lobe oblong-oval, acute or cuspidate, 
irregularly dentate to serrate-dentate, sometimes only crenulate 
or subentire, with 1-3 papilliform cilia at the antical base, postical 
lobe lanceolate, acuminate, the margins revolute with a broad 
tooth or lobe below the middle on one or both sides and with a 
cluster of cilia at the base on the inner side ; bracteole oblong, free 
or connate on one side with the base of the bract, bilobed to the 
middle, with the lobes lanceolate-acuminate, margins variously 
dentate and laciniate-ciliate and with a cluster of cilia at the base on 
each side. Perianth exserted for about half its length beyond the 
bracts, oblong-obovate, trigonous, smooth, the apex slightly 
narrowed but round, beak cylindrical, rather short. Capsule 
globose, pedicel very short. Spores 40-56 p, oblong or roundish, 
frequently somewhat obtusely angular, pale brown, with several 
large tubercular warts. Elaters reddish- Drown. Male plant more 
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slender. Androecium on a short lateral branch, globose-ovate, 
bracts in 3-4 pairs, imbricate, ventricose, nearly equally J-4 
bilobed, lobes broadly oval, rounded or obtuse at the apex, the 
antical lobe with 1-2 cilia at the base, the postical lobe rather 
smaller with a 1-4-celled tooth near the apex ; bracteole with 
flat margins, connate with the bracts at the base. Antheridia 
2-3, oval-globose. 

var. robusta Lindb., Hep. in Hib. lect. p. 475 (1875). 

2-3 times as large as the type, stout, forming dense patches 
loosely attached to rocks ; principal branches almost quite simply 
pinnate, the branchlets dense and short ; otherwise as the type. 

var. eornubica Carr, in Carr, and Pears., Hep. Brit. Exs. nr. 49 
(1878). 

Very small ; reddish or vellowish-brown, forming small dense 
patches closely attached to rocks. Stems regularly pinnate and 
plumose, in habit and size resembling F. micro phylla ; leaves 
obliquely oval, acute or apiculate, but sometimes a few leaves 
rounded-obtuse at the apex, on the branches frequently elliptical 
or almost obovate, line of enlarged cells continuous ; underleaves 
narrowly oblong, \ bilobed, the lobes acute or subacute, the margin 
irregularly reflexed, on the ultimate branches more deeply divided 
and with the lobes acute and the margin plane. 

var. atrovirens Carr., Trans. Bot. Soc. Ed. p. 457 (1863). 

Stems elongated ; indigo-green , forming wide, shallow patches 
on wet rocks ; antical lobe elliptic-ovate , apiculate or acute ; 
postical lobe frequently explanate , underleaves large, shortly lobed, 
* the lobes acute, margin only slightly reflexed. 

Hab. On rocks and trees, stems of shrubs and old heather. 

Distrib. N. to Shetland, very common, except in the drier districts, 
ascending to 3200 ft. alt. in the Highlands of Scotland ; Ireland. Fr. June- 
Oct., but most frequent in August. 


This common species is greatly variable in size and habit ; it is frequently 
as large or sometimes even larger than F. german a, and is not rarely as small as 
F. fragili folia and F. microphylla. The antical lobe in, our plant is nearly 
always more or less acute and I have never seen a specimen from our islands m 
which there could not be seen the moniliform line of cells (ocelli) on some of the 
leaves ; the latter character serves as a distinction between it and F. germ an a, 
but this dine is stated to be sometimes absent in the F. Tamarisci of other 
countries ; the characters shewn from the androecium and involucral bracts 
must be considered more important, these are noted under F. germamt. The 
ocelli sometimes occur in a double row and are very often somewhat irregularly 
arranged, but they are seldom scattered as in F. fvagilifolia . The stylus is 
variable in shape, being generally more or less subulate and sometimes erispate 
at the base. The ■ underleaves on the principal branches are always reflexed at 
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the margin, but towards the apex of the ultimate branches they are sometimes 
flat and with the lobes acute ; the lobes appear more obtuse than they actually 
.are on account of the margins being reflexed. The cells at base of leaf are 
iar<m, linear-oblong and more or less nodulose from the thickened walls. The 
involucral bracts are dentate only on the upper half or two- thirds. The 
perianth is narrowed at the apex, but the apex remains round. The spores are 
mostly oblong. A rotifer may frequently be seen in the lobule in our species 
■of this genus and in Juhula Hutchinsiae. 

The var. robusta is usually reddish-brown. Lindberg describes it as 
commonly paler in colour than the type ; it is sometimes more pellucid, but his 
characters derived from the moniliform line of cells and from the postical lobe 
do not differ from what is observed in the common forms of the species. This 
variety is easily recognised in the field and is confined or almost so to the 
Atlantic coasts of Britain and of Ireland. Lindberg mentions it as occurring 
on trees as well as rocks. I have seen it only on rocks in Scotland and generally 
close to the sea-shore. 

The var. cornubica is sometimes mistaken for F. microphylla, but the 
underleaves on the stem and principal branches have revolute margins and the 
leaves are mostly narrow with the apex acute. A few leaves may sometimes be 
•seen in this variety in which the apex is rounded-obtuse. Involucral bracts 
have not been observed. This plant is confined to rocks on the Atlantic coast. 

I have not been able to see an authentic specimen of the var. atrovirens, 
but a plant which occurs on the west coast of Britain, but rarely, is probably 
the same as Carrington’s Killarney plant from which he took the description. 
The var. explanata Kaal. in De Dist . Hep. Norv. p. 97, 1893 has the postical 
lobe more markedly explanate than the Scottish specimens which I have 
considered to be the var. atrovirens. 


274. Frullania microphylla (Gottsche) Pears. 

Frullania Tamarisci var. microphylla Gottsche in Gott. and Rabh., Hep. 
Eur. exs. no. 209 (1862) ; Carr., Trans. Bot. Soc. Ed. p. 457 (1863). 

Frullania microphylla Pears., Journ. Bot. p. 328 (1894) ; Hep. Brit. Isles p. 26 
M. 2 (1899). * 

Dioicous. Small. In 
thin, flat, dark reddish- 
brown patches closely 
attached to rocks, seldom 
on trees. Stems 2-4.5 
cm long, filiform, dark 
brown, prostrate, shortly 
pinnate below, 2-3 pin- 
nate and plumose above ", 
the larger branches long, 
ascending, the ultimate 
branches short, numer- 
ous and regularly dis- 
posed ; rhizoids fascicu- 
late, colourless, rather 
numerous. Leaves im- 
bricate, the antical lobe 
orbicular-ovate, subcordate at base, or more frequently broadly 



1. Stem with leaves and underleaves. 
2. Cells. 3. Bract. 4. Bracteole. 
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oval and slightly narrowed at base, not caducous, crossing the 
stem, convex, the apex not decurved , rotuhdate , postical lobe large, 
oblong-cylindrical, slightly contracted at the base, shorter and 
narrower than the underleaves, saccate ; stylus filiform, to 6 
cells long ; cells 12-25 /x, roundish, the walls usually considerably 
and nearly equally thickened, enlarged cells, in a continuous and 
usually branched line, always present, also frequently with a few 
scattered cells. Underleaves about twice as broad as the stem, or 
less, appressed to the stem, narrowly oblong-quadrate to obovate- 
oval, shortly decurrent, not or slightly auriculate at base and not 
crispate, bilobed to below the middle , the sinus narrow, lobes acute or 
subacute , the margins alio ays plane, entire. 9 inflorescence 
terminal on a short branch. Involucral bracts unequally bilobed, 
the antical lobe oval-lanceolate to obovate-lanceolate, acute or 
cuspidate, irregularly dentate to serrate-dentate, or crenulate, 
with 1-5 papilliform cilia at the antical base ; postical lobe 
subovate-lanceolate, acuminate, the margins reflexed, with a large 
acute tooth about the middle on one side, the margins dentate to 
sinuate and with a few distant papillae above the base on the inner 
side ; bracteole oval-oblong, free or connate on one side with the 
bract, bilobed, sinus very acute, the lobes somewhat divaricate, 
lanceolate, acuminate, slightly ciliate and dentate , with 1-3 papillae 
at the base. Perianth exserted for half its length, oblong, broadly 
obovate when young, trigonous, smooth, with many scattered 
enlarged cells, the broad emarginate or truncate beak cylindrical 
and short. Capsule globose. Spores 35 -4 5 /x, oblong to roundish,, 
mostly obtusely angular, pale brown, with several large tubercular 
warts. Elaters reddish-brown. Male plant laxly pinnate or 
slightly bipinnate. Androecium on a short lateral branch, 
glol3ose ; bracts in 1-2 pairs, imbricate, ventricose, nearly equally 
bilobed, the antical lobe broadly oval, rounded at the apex, with 
1-2 cilia at the base, postical lobe rather smaller, oval, apiculate, 
with a 1-2-celled tooth near the apex ; bracteole connate with the 
bracts on one side at the base. Antheridia oval-globose. 

Hab. On perpendicular shady rocks oil the west coast. 

Distrib. Cornwall to Mull and West Inverness, very rare ; Ireland. 
Fr. Autumn. 

This pretty and distinct species is confined to the western sea-board or 
nearly so ; it is very closely attached to nearly perpendicular rocks in moist and 
shady but not wet places. It can be recognised at once from small forms of 
F. T amavisci by the margins of the un deleaves being always fiat, the lobes 
longer, narrow and acute, and the antical lobe of leaf never apiculate. The 
antical lobe of the involucral bract is frequently cuspidate, the postical lobe is 
less recurved and is without the cluster of cilia at the base, the bracteole is. 
without laciniae and is nearly fiat, and is very different from that of F. 
Tamarisci , as is also the perianth which is of about the same diameter through- 
out, the apex being broad. The leaf-cells are smaller and less convex than in 
F. Tamarisci. The leaves are more translucent than in any of the other 
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species. The margins of the underleaves are occasionally sinuate., rarely with a 
broad, angular tooth on one side. The cell- walls are" sometimes thin, with 
small trigones and intermediate thickenings. The antical lobe of the 
involucral bracts is occasionally, though seldom, entire. 


275. Frullania fragilifolia Tayl. 

Frullania fragilifolia Tayl., Ann. Mag. Nat. Hist. p. 172 (1843) ; Pears., Hep. 
Brit. Isles p. 29 pi 3 (1899). 

Dioicous. Small. In 
thin flat reddish-brown 
to bright reddish patches, 
closely attached to rocks 
and trees. Stems 8-20 
mm long, brown, pros- 
trate, frequently partly 
denudate, irregularly 1-2- 
pinnate, sometimes 
slightly tripinnate, not 
plumose above, the 
branches divaricate or 
ascending ; rhizoids fas- 
ciculate, colourless, 
rather scarce. Leaves 
laxly imbricate, sub- 
erect , the antical lobe 
subrotund to obliquely rotund-obovate or broadly oval, usually 
broad at base but with a narrow attachment to the stem and thus 
readily caducous, crossing the stem, convex, the apex rounded and 
somewhat decurved ; postical lobe oblong-obovate, contracted at 
the base, shorter and narrower than the underleaves, saccate, 
frequently caducous ; stylus filiform, to 6 cells long ; cells 16-21 /z, 
roundish, walls somewhat thickened, trigones small, cells at base 
oblong with greatly thickened walls and large trigones, enlarged 
t cells scattered. Underleaves with their upper part about twice as 
broad as the stem or more, obcuneate , shortly decurrent, not 
auriculate nor crispate at base, J—J- bilobed, lobes obliquely truncate 
at the apex, the margins plane , with an obtuse tooth on each side 
above the middle. 2 inflorescence terminal on a short branch. 
Involucral bracts unequally bilobed, the antical lobe oval-obovate, 
obtuse , coarsely and generally obtusely serrate-dentate , with frequently 
a tooth or lobe at the antical base and 1-3 papillae ; postical lobe 
oblong, apiculate or obtuse , the margin reflexed, serrate-dentate to 
subentire with a large, sometimes branched segment or tooth from 
above the base ; bracteole oblong, connate on one side with the 
bract, J-l bilobed, sinus recurved, obtuse at base, lobes triangular, 
acute or" cuspidate, or shortly acuminate, often unequal, the 




1 . Stem with leaves and underleaves. 
2. Cells. 3. Bract. 4. Bracteole. 
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margins serrate-dentate. Perianth more than half its length 
exserted, oblong-clavate or obovate, trigonous, smooth, rounded- 
truncate at the apex, the beak short, perianth when young broadly 
obovate and emarginate at the apex. Spores 40-56 /x, oblong to 
roundish, obtusely angular, pale brown, with several large 
tubercular warts. Elaters reddish-brown. Androecium on a 
short lateral branch, globose, bracts in 2 pairs, imbricate, 
ventricose, the antical lobe broadly ovate-oval, rounded at the 
apex with 1-3 papilliform cilia at the base, postical lobe rather 
smaller, oval, rounded-obtuse, with a 1-3-celled tooth near the 
apex ; bracteole linear-cuneate, connate with the bract on one 
side at the base. Antheridia oval-globose. 


Hab. On rocks and trees, prefering sheltered localities but sometimes 
exposed. 

Distrib. Cornwall to Shetland, uncommon except in the western High- 
lands, ascending to 2700 ft. alt. in Perthshire ; Ireland. Fr. April-July. 


■19 




The obcuneate underleaves, which are obliquely truncate at the apex, 
allow this species to be easily known, also, though not quite so certainly, the 
greatly scattered ocelli. The leaves are attached by a very narrow base, and 
this generally causes the plant to be recognised in the field, as they remain 
attached to the finger when pressed against the wet plant, more so than in the 
other species, find parts of the stem are frequently den ud ate. The involucral 
bracts and perianth are unlike those of the other species. The postical lobe 
is closer to the stem than in F. microphylla and its base more frequently 
divergent ; on the main stem the lobes are subparallel in F. microphylla , 
though frequently divergent at the base on the branches ; in the present plant 
they are frequently divergent even on the stem and on the branches they may 
be greatly so. The leaf cells are larger than in the other. It agrees with 
F. microphylla in having the antical lobe rot undate at the apex and in the 
underleaves being plane. The underleaves have occasionally a broad tooth 
or lobe below the middle. The postical lobe of the o bract has frequently 
one cell projecting beyond the apex but hardly enough to make it apiculate. 
The teeth of the involucral bracts frequently become gemmiferous at the apex. 

F. maritima Steph. Spec. Hep. iv p. 568, 1911, must be considered a form 
of F. fvagili folia so far as the Scottish specimens are concerned. Involucral 
bracts have not been found on our plants which were considered to be 
Stephanies species, while the other characters are not sufficiently distinct from 
F. fvagilifolia to allow them to be separated from the latter. 


Subgen. Galeiloba S 


Trachycolea, Spruce Hep. Amaz, et And. p. 7 et p. 31 (1884) pro. part. 
Galeiloba Steph., Spec. Hep. IV p. 358 (1910). 


Postical lobe galeate, truncate at base, about as broad as long. 
Perianth often rough with tubercles, papillae, or leafy scales. 
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276. Frullania dilatata (L.) Dum. 

(linger mannia dilatata L., Sp. Pl. p. 1133 (1753). 

Frullania dilatata Dum., Rec. d’obs. p. 13 (1835). 

Dioicous. In dull thin flat patches, closely attached to trees 
and less frequently to rocks, reddish brown in colour. Stems 2-4 
cm long, prostrate, irregularly 1-2-pinnate, the branches patent ; 
rhizoids fasciculate, rather numerous. Leaves closely imbricate, 
the antical lobe reniform-orbicular, cordate at base, crossing the 
stem, slightly convex, the apex rounded on both stem and branches , 
shortly decurved ; postical lobe close to the stem, galeate, com- 
pressed and truncate at the base, one half to one third as large as. 
the antical lobe and nearly as large or larger than the underleaves / 
stylus filiform ; cells 16-21 /x, roundish, walls considerably 
thickened, trigones rather large, intermediate thickenings frequent 

except towards base, en~ 
“ - . ' C 24 ..U \ jNjJW,""! larged discoloured cells 

/ 20 . ’vv p absent ; cuticle smooth,. 

Fj$' j| yilK) 7 Underleaves only slight - 
// I) ' V s ly broader than the stem, 

I \ f orbicular to broadly oval, 

\ \ j JY\« J bilobed, sinus and lobes. 

' \J) 4 . acute, the margin plane 

1 V->r V '( with generally a tooth 

U I on each side. $ inflor- 

. xdS 7 ' x ' y n. \ escence terminal on the 

\ stem or principal 

' branches. Involucral 

y ' / bracts unequally bifid, 

th e antical lobe broadly 
■'tA ^ -4- oblong-obovate, rounded 

at the apex, entire, with 

1-2 papillae at the 

1 . Stem with leaves and underleaves. antical base ; postical 

2. Cells. 3. Gemma. 4. Perianth. lobe lanceolate, sub- 

5. Bract. 6. Bracteole. acute or apiculate, the 

margins recurved, with a large ovate to lanceolate segment from 
near the middle and one or more teeth above the base ; bracteole 
oval, bilobed, sinus and lobes acute, the margins on one or both 
sides near the middle with a lanceolate tooth. Perianth exserted 
for about half its length, oblong-obovate, trigonous, tuberculate , 
the apex broad and rounded-truncate, when immature emarginate, 
the beak short. Capsule globose, pale yellowish-brown. Spores. 
40-56 /x, oblong or roundish, usually somewhat obtusely angular, 
pale brown, with several large tubercular warts. Elaters reddish- 
brown. Male plants pinnate or slightly bipinnate. Androecium 
on a short lateral branch, oblong-ovate to linear, bracts in 6-20 


} . Stem with leaves and underleaves. 
2. Cells. 3. Gemma. 4. Perianth. 
5. Bract. 6. Bracteole. 




I 

1 
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pairs, imbricate, ventricose, nearly equally i bilobed, antical 
lobe oblong-ovate, rounded at the apex, with 1-2 papillae at the 
base, the postical lobe rather smaller, obliquely oval, apiculate 
or subacute, with a 1-4-celled tooth near the apex. Gemmae on 
the margin and surface of the leaf, roundish, glomerulate, brown 
to purplish-brown, and on the perianth as irregular outgrowths 
composed of three to six cells. 

var. microphylla Nees, Eur. Leb. Ill p. 218 (1838). 

In loose green patches. Stems rather flaccid, leaves less 
closely imbricated and usually smaller. 

Hab. On trees and rocks. 

Distrtb. ,N. to Shetland, very common except in exposed districts; 
Ireland. Fr. Dec.-April. 

This common species can nearly always be easily distinguished in the field 
by its dull colour and the tuberculate perianths which, are seldom altogether 
absent. It forms very thin, more or less round patches closely attached to the 
bark of trees, less frequently to rocks. The large galeate postical lobe, and the 
flat underleaves with commonly a tooth at each side, will assist the beginner in 
recognising the plant, as well as the absence of a moniliform line of cells. The 
gemmae form leafy propagula on the leaves, also rarely on the perianths. J ack 
mentions gemmae composed of elliptical cells on the margin of the bracts. 
I have not seen this. 
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ANTHOCEROS 


Order IV, 


ANTHOCEROTALES 


Gametophyte a thallus with pores on the ventral, and some- 
times also on the dorsal, side. In each cell is one large chloroplast. 
Rhizoids smooth. Antheridia arising endogenously , sunk in 
cavities near the dorsal surface. Sporogonium pod-like with a 
bulbous foot but without a pedicel , its walls with chlorophyll and 
having stomata. The mature capsule dehiscing from the apex 
downwards by two valves. A central columella developed, its apex 
being arched over by the spore-forming layer. With the spores are 
(in our species) angular Pent sterile cells (pseudo-elaters) . 


Family VI. ANTHOCEROTACEAE 

Characters of the Order. 


LXXIV. ANTHOCEROS L. 

Anthocerosyih&i., Gen. PI. p. 10 (1729). 

Anihoceros L., Sp. Pl. p. 1139 (1753). 

Thallus suborbicular, variously lobed with the lobes more or 
less divided, of several layers of nearly uniform cells in the middle, 
almost always without a sharply defined costa and a one-layered 
lamina. Involucre cylindrical. Capsule linear, bivalved, much 
longer than the involucre, its epidermis with stomata ; columella 
always developed. Pseudo-elaters very rarely showing spiral 
thickenings. 


f Thallus with channelled dichotomous costate segments ; spores yellow 
1 -( 28 t. '■ dichotomies 

^ Thallus without such segments 2 

f Spores yellow, granulose-papillate ; thallus without lacunae on section 
2 -{ • . 280. laevis 

L Spores black, spinous ; thallus with large lacunae 3 

j f Thallus 35-25 cells high in the middle 279 . Husnoii 

X Thallus 8-15 cells high in the middle 4 
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fThallus crispate, divided into many lobes on the margin, dorsal surface 
( with several lamellae ; some pseudo-elaters 3-5 cells long 
4 J ^ 2j8. crisp-ulus 

1 Thallus rough but not crispate, divided into fewer lobes ; dorsal, surface 
| with few or ho lamellae ; pseudo-elaters seldom more than 1 -3 cells long 

l 277. punctatus 

277. Anthoceros punctatus L. 

Anthocevos punctatus L., Sp. PL p. 1139 (1753) ; Nees, Eur. I.eb. IV p. 338 
(1838). 



Monoicous. In pale 
green patches, blackened 
when dry. Thallus 5-1 2 
mm in diam., depressed 
in the centre, with the 
margins ascending and 
undulate, variously but 
not greatly divided into 
cuneate lobes, the dorsal 
surface more or less 
warty, with few or al- 
most without lamellae, 
not costate ; surface 
cells 35-60 \l x 30-35 /x, 
each jyit ha large, angular 
chloroplast ; transverse 
section 8-12 cells high in 
0 e the middle, becoming 3-2 

1. Fertlo thaHus^ 2. Spores cells high at the margin, 

3 Pseudo-elaters 4 . Stoma 5. Section the interior cdls m “ ch 

ofthaUus. 6. Cells. 7. Male receptacle. larger than the epider- 
mal and hyaline, lacunae large and numerous. Involucres fre- 
quently geminate, 2. 5-4. 5 mm long x .4-. 5 mm broad, cylindrical, 
slightly narrowed at the nearly truncate apex. Capsule 20-30 
mm long x .25-45 mm broad, dark brown to black ; stomata 
60 x 35 pL, variable in length and breadth. Spores 36-46 fi, 
black, the convex face with numerous spines ; pseudo-elaters 
50™110 /x, mostly 1-2 cells long, with a few 3 cells long, dark brown, 
geniculate. Antheridia in groups of 2-5, in receptacles scattered 
over the dorsal surface of the thallus. 


forma Stableri (Steph.). 

Anthoceros Stableri Steph., Rev. Rryol. p. 74 (1895). 

Antheridia in groups of 12-20. 

Hab. Moist soil in fallow fields, banks and side of ditches. 
Distrib. N. to Caithness, uncommon ; Ireland. Fr. July-Nov. 
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The thallus and spores of this species distinguish it readily from A. laevis. 
The thickness of the thallus in our black spored species varies considerably,, 
as do also the surface characters, especially of A. crisp-ulus. The italicized 
characters will serve to distinguish them inmost cases. 

A . Siahleri Steph. must evidently be considered as the same species as. 
A. punctatus as Muller states in Rabh. Krypi. FI. II p. 599, 1916. The 
sporophyte characters are the same, while those taken from the thallus and the 
large number of antheridia in a cavity, 12-20 being given for A . Stableri, are not: 
sufficiently distinct to be of specific value. 

278. Anthoceros crispulus (Mont.) Douin 

Anthoceros punctatus g multifidus Nees, Eur. Leb. IV p. 340 (1838). 

Anthoceros punctatus a crispulus Mont, in Webb et Berth., Hist. ins. Can- 
Bo t. p. 64. 

Anthoceros crispulus Douin, Rev. Bryol. p. 25 (1905) ; Nicholson, Hast. and. 
East Sussex Nat. 1, 6 p. 290 (1911). 

Monoicous. In small,, 
pale green patches. 
Thallus 4 -g mm in diam., 
nearly circular, depressed 
in the centre, the margin 
ascending, divided into- 
numerous , narrow, linear 
or cuneate lobes, the- 
dorsal surface rough 
with several leaf -like 
lamellae giving the plant 
a crisped appearance, not 
costate ; surface cells 
50-80 p, X 35-42 pc 
transverse section of 
middle of the thallus 
jo -15 cells high, the 
lacunae large. Invo- 
lucres frequently gemin- 
ate, 2-4 mm long x 
.5- 8 mm broad, cylin- 
drical, slightly narrowed 
to the almost truncate apex, the mouth sometimes becoming 
scarious. Capsule slender, 15-20 mm long x .25-38 mm broad, 
black ; stomata 50 x 35-40 pc, generally shorter and rounder 
than in A . punctatus. Spores 38-50 /x, black, the convex surface 
with numerous spines. Pseudo-elaters 50-200 pc long x 12-16 p. 
broad, fuscous, 1-5 cells long , but mostly of only 1-2 cells. Anther- 
idia in groups of 3-5 in receptacles with a denticulate margin,, 
scattered over the dorsal surface of the thallus. 

Hab. Moist soil in fields and side of drains. 

Distrib. N. to Wales, locally common. Fr. July-Nov. 



1. Fertile thallus. 2. Spore. 3. Pseudo- 
elaters. 4. Involucre. 5. Stoma. 

6. Section through male receptacle. 

7. Portion of thallus enlarged. 


I 
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The small, circular, light green crisped patches of characteristic specimens 
.are very distinct and are easily distinguished in the held, but sometimes the 
th alius is less divided into small lobes and the lamellae are less numerous ; in 
these cases it is difficult to find a limit between it and A. punctatm. The 
psendo -elaters are more frequently composed of a larger number of cells, but 
the characters drawn from the capsule, stomata and spores appear to be of little 
value in distinguishing the plant from A. pnnctatus. 


279. Anthoceros Husnoti steph. 

r usnoti Steph., Rev. Brvol. p. 49 (1888) ; Nicholson 
is. Nat. 1, 6 p. 291 (1911). 


not costate ; surface 
cells 45-70 p X 30-42 p. 
Transverse section of 
middle of th alius 20-23 
cells but extending to 
more than 30 cells high, 
lacunae large and numerous. Involucres usually single, 3-5 mm 
long x . 5-1 mm broad, cylindrical, slightly narrowed towards the 
apex, the mouth lobulate. Capsule very long, 25 -35 mm long x 
.3-45 mm broad ; stomata variable, averaging 50 x 42 p. 
Spores 36-48 p, black, the convex surface with numerous spines. 
Pseudo-elaters 60-250 p, x 9-15 p broad, fuscous, 2-5 cells long 
with some 1 -celled and short. Antheridia in groups of 2-5, 
sometimes 20 (Muller) scattered over the dorsal surface of the 
th alius. 


1 . Fertile thallus. 2. Spore. 3. Pseudo- 
elaters. 4. Involucre. 5. Stoma. 

6. Section of thallus. 


I-Tab. Moist banks. 

Dtstrib. N. to West Inverness-shire, uncommon. Fr. June-Aug. 

This is a more southern and a larger plant than A . pnnctatus. The thallus 
is thicker, sometimes as much as 30 cells high at the middle, the capsules rarely 
geminate, longer, and the pseudo elaters mostly composed of more cells. It is 
represented in Husnot’s Hep. Gall. Exs. no 171, accompanied by the original 
•description. 
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280 . Anthoceros laevis L. 


Anthoceros laevis L., Sp. Pl. p. 1 139 (1753) ; Nees, Fur. Leb. IY p. 329 (1838).. 



Monoicous. In dark 
green patches. Thallus 
5-15 mm in diam., nearly 
flat , smooth, divided into 
broad obovate lobes , 
rounded at the apex with 
the margins entire or 
crenate, not costate ; 
transverse section 6-8 


cells high in the middle 


sur- 
/x x 


■without lacunae ; 
face cells 35-70 
30-35 fi. Involucres- 
sometimes geminate, 2- 
3.5 mm long and .7-1 
mm broad, cylindrical, 
slightly narrower to- 
wards the apex, the 
mouth repand. Capsule 
15-25 mm long and 
35- .5 mm broad, brown ; stomata 70-77 x 25-30 /jl. Spores 
46-56 /x greemsh-yelloiv, thickly granular-papillate. Pseudo- 
elaters pale brown, of 1-4 cells, each of 25-45 /x in length, 


1. Fertile plant. 2. Spore. 

3. Pseudo- elater. 4. Stoma. 5. Section 
of thallus. 6. Cells. 


geniculate. Antheridia in groups of 2-3 in receptacles scattered 


on the dorsal surface of the thallus. 


forma aquatica W. Watson, 
p. 157 (1920). 


Som. Arch. & Nat. Hist. Soc. 66 II 


In large lighter coloured patches at sides of streams and in 
bog- springs. Segments of thallus more or less ascending, fre- 


quently crispate or undulate, brittle, 5- 


11 cells high in the middle. 


Hab. Moist soil in fields and side of ditches. 


Distrib. N. to Caithness, uncommon ; Ireland. Forma aquaria, 
Somerset. Fr. Sept.-Dee. 


The yellow and not echinate spores will distinguish this from our other 
specie^ except A. dichoiomus. When sterile the smooth, flat thallus will 
generally distinguish it in the field, and if not, a transverse section will show the 
absence of lacunae. Tubers are occasionally seen in this species, also some- 
times granulate thickenings on the margin of the thallus. Nicholson in Hast, 
and East. Suss. Nat. p. 290, 1911, mentions a plant which is probably a form of 
this species ; the tha llus has crisped edges, portions of which become detached 
and form new plants. 

Dr. Watson has found the forma aquatica in several localities in Somerset, 
but always sterile. 


Si 


! * 
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281. Anthoceros dichotomus Raddi 

Anihocsros dichotomus Raddi, Att. Accad. Sien. 9 p. 289 pi. 4 (1808). 
Anthoceros polymer phus y dichotomus Raddi, Opus. sci. di Bologna 2 p. 
359 (1818)'. 

A nthoceros dichotomus Nees, Eur. Leb. IV p. 345 (1838). 

Monoicous. In green 
patches, dark green to 
blackish when dry. 
Thallus 5-12 mm long, 
prostrate , with short, 
usually irregularly 
divided segments in the 
fertile plant ; segments 
in the sterile plant 
dichotomus , broadly linear 
or oblong , channelled , 
with the margin^a^cend- 
ing and sinuate, carinate 
post ic ally and with 
descending tubers at 
intervals proceeding from 
the costa, almost without 
rhizoids, which however 
1. Fertile thallus. 2. Stoma. 3. Spore. are developed on the 

4. Pseudo-elaters. 5. Section of thallus. tubers ; the costa J-4 

6. Portion of do. more magnified. the width of the seg- 

ments, in transverse section 6-10 cells high, the lamina 1-3 cells 
high. Involucres single, 2-3.5 mm long x .5-. 8 mm broad, 
cylindrical, the mouth not contracted, 2-lobed. Capsule 15-25, 
seldom to 35, mm long X .2-25 mm broad, frequently curved, 
yellowish-brown ; stomata 56-65 x 27-35 ^x. Spores^ 32-42 /x, 
yellowish , lightly granular-papillate ; pseudo-elaters 56-140 /x, 
1-4 cells long, pale brown. 



Hab, Moist banks on sea-cliffs. 


Distrib. Near Dawlish, Devonshire, 1903 (C. BlaMston , Mrs. Tindall). 


This rare southern species agrees with A. laevis in the colour of the spores, 
but the channelled, dichotomous,' costate segments are quite different from that 
plant, as they also are from our other species. The costa with its strong- 
convexity beneath is readily seen in a transverse section. I he tubers on the 
English specimens are small but usually evident. 

Mrs. Tindall has examined fresh specimens of this species and found it to 
be monoicous, the antheridia being in groups of two or three on the uppei 
part of the thallus immediately in front of the archegonia. 



t 
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Gephaloziella dentata (Raddi) K. Mull. 

Jimgennannia dentata Raddi, Soc. Ital. Mod. p. 32 (1820). 

Cep halo zia dentata Lindb., Tourn. Linn. Soc. (1873) ; Spruce, On Ceph. p. 71 
(1882). ' ' x 

Prlonolohus dentatus Schiffn. in Engl, and Prantl. I. 3 p. 98 (1895). 

Evansia dentata Douin, Bull. Soc. Bo t. France 60 p. 480 (1919). 

Cephaloziella dentata K. Mil 11., Rabh. Krypt. H. II p. 198 (1913) ; W. E. 
Nicholson. Journ. Bot. p. 201 (1926)*. 

Dioicous. Minute. In small 
pale green or yellowish-brown 
scattered stems or thin patches 
on moist soil. Stems to 4 mm 
long, prostrate, simple or spar- 
ingly branched, the branches 
lateral, occasionally innovant 
from below the $ inflorescence ; 
rhizoids rather plentiful, long 
and colourless, to apex of stem. 
Leaves distant, widely spreading 
frequently slightly reflexed, sub- 
complanate, rotundate-ovate 
when flattened out, about as 
broad as long, \-bilobed, lobes 
broadly triangular-ovate, acute, 
frequently divergent , unequally 
spinous-dentate or serrate-den- 
tate ; cells 14-21 p, quadrate- 
hexagonal, walls slightly thick- 
ened, rather more so at the angles ; cuticle smooth. Underleaves 
always present, small, erecto-patent, ovate, oblong or triangular- 
subulate, more or less spinous or serrate-dentate, the apex some- 
times bifid, $ inflorescence terminal on the stem. Involucral 
bracts larger than the leaves, connate at the base, J-J bilobed, 
or 3-lobed, lobes broad, subacute, spinous-dentate ; bracteole 
ovate, spinous-dentate. Perianth (immature) oblong, the mouth 
denticulate-crenulate. $ plant unknown. Gemmae in clusters 
at the apex of the stem, pale green to reddish-brown, subrotund 
and coarsely papillose. 



I. Stem, antical view. 

2. Leaves. 3. Cells. 4. Under- 
leaves. 5. Gemmae. 
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On moist soil. 


Distrib. Lizard Down, Cornwall {W. E. Nicholson and H. H. Knight 
1926 ). 


The leaf-cells are larger than in C. Turneri and the walls less thickened ; 
the leaves are only slightly concave and the lobes are usually convex in the 
middle with the apex incurved ; underleaves are always present, and the 
characteristic gemmae are generally in evidence. 

C. Massalongi differs from C. dentata in the more deeply lobed leaves 
with narrower lobes and smaller cells, the papillose or verm cose cuticle and 
the oblong gemmae; the leaves of C. Massalongi are also less spinulose and 
more concave. 



( 
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